DOCOIIIf IBSOil 



ID 167 «07 

TIfLB 



ISSflTOTIOH 

- . / 

.?:^"fM DAM 



SE oaf 79S 



DaYis, Cralcr B., Ed. i 
CQr^cnt Issuei in Envi 
i«lMt«d fapns ttom t 
the Natianal Aisaclatl 
idueailan. 

EBIC Xoforiatlon Analf 
MatliMatias, and invli 
Ohla. I Hatidiial Assaei 
idtteatlanf !flaii# Fla. 
HatlDnal inst. a£ Iduc 
D*C* J 
D®a 78 

Infaraatlon Stferenae 
itati OnivMeity^ 1200 
ealuibust Ohla M3212 I 



Saalc8« Afthui, id^ 

lameBtal Idwcatian ^ IVi^ 

h€ itventh AQXiual Ccnfiereiiee a£ 

cn fci Enflsanieatal 

sis Centtr for Sel€nee# ' 
afiiifital iduaatlaGi CalMbusf , 
atian far inYlranit^tal 

atian IDEIH) p Vashififtan, 



Cint« (IlIC/lROf Ifce Obia 
Chaibe^i Bd,^ 3rd Il€ar# 
15.005 



ElF-iO*83 Plus fastafa, 

CanftraBM B^pOEisi Iducatianal fi^icarchi ♦iBargyi 
♦ifi^iraiiitiital ilucatlcni *inf Itaniental Sea^aiahi 
«lthiesi *Ri§€a»hi Salinas IducatMao 
lafariation finawsie Itoduati 



Included art 32 .aXth€ 73 faftis ptsMntad at the 
1978 €0&fanBc« of the National AsMipiation far inviEeiiMCtal 
BdaaatiaQs f ha papers ate orqaniMd in^a leytn laatianSi* 1h# first 
Metian eontains a single paper an enviEaniintal ethlas* Tha other 
flu M^tians ara an interhational environi^ntal €du€atiat^ enerfy, 
sfstnsV awiratiBental etudiiif env irarien^al iduaatian raiearahf and 
«aviroBiantal eduaation pragrans. (BB) 



• lepradgptions sttpplled by IDIS are ths best that aai bt ladg • 
« fraa the ariglcal docMint* > 



EKLC 



M*TION*t ai 



AT INS IT »»t V 
ITATiO DQ N ■ 'eci . 

IDUt^TION r 111' 



'HQ' 



CURREN i 



i. SUES IN ENVIRONMENTAL 

i;; JCATION — rv 



£f lectetl Papers t'^ nn the Seventh Annual 
:ference of tli^ National Association 
for EnvironnU'iital Educution 



EdU^d 
by 

Crair ^. Davii 
Arthur ^acks 



The National Aaaecdtlon for Environmental Education 



P. 0. Box 560931 
Hlamls Florida 33156 



Published by 



The ERIC Clearinghouse for Sclenca, Mathematics ^ 



and Environmental Education 
The Ohio State University 
College of Education and 
School of Natural Resources 
1200 Chambers Road, 3rd Floor 
Columbus I Ohio 43212. 



December 1978 



NAEE OFFICES TO MOVE 



Iffictivi Hay 1, 1979, Cht headquarters of the Nacior,al Asiqclatlan 
for Invlronmental Education will be housed at drul net Nicure Centiir, 
Troy, Ohio, Joan Heidelberg, Aasoelace Direct^if of Hrukner Natur^i 
Ceiiter» will kssume the role of Secrecar/ of Che NAEE at tho^ timi. 

Hailing address I will bet 

Maclonal 'A8spcla,Fio for EnviroTOTental Education 
F« 0« Box 400 
Troy, Ohio 45373 



ENVIRONMENTAL EDUCATION INFORMATION REPORTS 



EnvirottBintai Education Iriforaaticm Reporta are Issued to analyie 
and Buimmttm information rdUted to the teaching and leaimlng of 
•nvironmntal 'sdveation. It Is hoptd chat ChGie reviews will pro- 
vide Infomatlon lor personnL* involved In development, ideas for 
tMchtlfSt and Indications of trends in envlrorwental educaGion. 

Your eoments and suggestions for this series -e Invited. 

John F, Plplnger 
Associtttf^ Director 
Envlronfflental EduCP*:lon 



******************** 



SpoBSored by tha Edueatlonal Repoutees Inf^OTstiOT Center of the 
National Institute of Education and Tha Ohio State UrilveMity, ^ 

This publication was prepared pursuant to a e©ntract with the 
national Institute of Education, with the cQoparatioo' of the 
Hatloaal Assoelatlen for Environmental Education. Concraetora 
undertaking sueh projects under Governaent flponsorshtp ara 
eneouMged to express freely their ju^^nt In profesat^al and 
teahniaal matters. Points of vlaw or ©pinions do not, therefore* 
nee^sarlly represent official National Institute ^oflducation 
position or po^py. ^. . 



FOREWOKD 

The Seventh Annual Conference of the Natlonol Asaoclstlon for InvlroniaenCal Edu- 
cation' (KAEE) mm held In Chicago* Illinois on April 30 and May I and 2, 1578* 
, Attandanee at tji© Chleago conference was 362 persons from 36 statea* the District 
of C©lumbla and three Canadian ptovinceB* 

The Current laeuea series la designed to provide a permanent record of ^he beet 
papare* preiented at each NAEE conference. Current lusuee includes .2 of Che 
73 papers^ presented at the 1978 conferance* The variety of topics covered by 
these selected papers refleeta both the breadth of the envlromnental education 
field and the diversity of IntereBts and talents of the NAEE membarahipi 

For the canvenlence of the reader, we have organlged this volume Into seven 
seatlons. The first section conglsta of a single paper by T,L. Harper and 
S*M. Stein, a thought-pfovoking look at environmental ethics, fhe other six 
/Metlons arei Internarional Environmental Education , Energy, Systems, Environ- 
mental Stndles ^ Tpvifonmental Edue^ Flo n Research , and Environmental Education 
tr^pgrana . Ass I|nment of papers "to thei:^e sections was done somewhat arbitrarily. 
Readers will note that considerable ovt^^Tlap exists among papers assigned to dif- 
kierent sections. This, of course, is simply a function of (the intarrelationshlpe 
of) the subject matter with which our authors deal. 

We egress our appreciation to oiqr reviewers for their candid appraisals of sub- 
mitted manuscripts, to the authors for their pattence.and cooperation throughout 
the review process, and especially to John Dlslnger for shepherding us through 
our > initial year as editors of Current lasuea . 

The Association expresses its appreciation to the ERIC Clearinghouse for. Science, 
Mathematics and Environmental Education for sponsoring the pii|llcatlon of Current 
Issues, IV * 

*Refereed Papers i Each paper submitted to Current Issuea tV was refereed by 
two Independent reviewars/ Final decisions on acceptance were made by the ^ 
editors. 



Craig B- Davis 
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Editors 
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THE NEW ENVIRONMENTAL ETHICj A CRITICAL EVALUATION' 

1 

T, %^ Harper and Si M, Stein 



uctioii 



This paper wa^irtitten in reaponae to the obiervatlon that many people v?ho aire 
Conc^fned about the state of the natural environment Laem eorfused regarding che 
apprDpriate cflterla for declilon-nr'aklng. It is crucial to astabllsh such 
tsrla bafoira undartaklng Analytical, political or edueatlonal aetivltiis. In this 
Area* , ' 

•1 " ■ 

Many environmental sclentlats and "envlroiunant^llsts" aacept th^ . inmiinence of an 
"environmental erlals." By this they mean that what tha envlronraint Is (or will 
be) diverges slgnif icancly from what (In their opinion) It ought to bSi Tha 
SPlutlon proposed la tha adoption of a. new, "environroantal" athlc whleh conaldars 
elements of the anvlronroent to ba (Intrlnilcally) objaets of athleal eoncerni . A 
♦t^ylcal argument is that advanced by OdS&i 

Aa^human population growth , technology, pollution i and damands on finite 
'-fesourcag begin to tax tha aarth's capacity, the theory that man and the, 
envirohmint are a whole must be put into practice If man Is to avoid 
self-*deetructlon. "Hollam'-^ln terms of planning and tranageifient requires 
a fundamantal ehange In man's attltuda towards his envlronmint anrf moit 
important of all* an ethical basis for the necessary legal and economlG 
Ineantives* 

: . , , in 1933 Leopold wrotei ^ ' ' r 

"When god-like Odya^^eus returned frott the wars In Troyj he hanged t 
all on one rope, some dozen slave girlB whom he suipictad of inlsbehav-^ 
lor during his abaenca. This hanging Involved no quistlon of proprle^ 
tys much l^sa Justice, Tha disposal of "property waa than, as now, a 
matter of axpediency, not of right and wrong* Criteria of right and 
wrong were not lacking from Odyssaus' Greece*^ The ethical structuri of 
that day covered wives, but had not bean eKtendad to human ehatCalaj" 

"During the threa thousand years which have since elapsed * ethical 
criteria have bean eKtended to many fields of conduct * with corraspgnd^ 
ing shrinkages In those jGdged by eKpedlency only* This extension of 
ethics is aetually a process of acologlcal evolution # • . 

"The first ethic dealt with the relationship batwaen indlvlduafls. 
Later accretions dealt with the relationship between Individuals and^ 
society, .Christianity tries to Integrate the individual to society, , 
democraey to Integrate social organlEa'tlon to the ' Individual, There 
is yet no ethi^ dealing with man's relationship to land and to the 
nonhuman animals and plants which grow upon Itt Land, like OdyeieuS' 
slave-^girls. Is still strictly economic ^ entailing privilegfii, but , 
not obligationa. The eKtension of ethics to :hls third element in 
htsian environment ISf if we read evolution correctly, an acological I 
possibility. It is the third step in a sequence. The first two 
have already been taken*" 

thus Leopold eloquently stated the case of a natural evolution 
of ethles^ and he correctly predicted that the early "eonservation 
novement" signaled the beginning of societal acceptance of an anvl-^ . , 
ronmental ethic * : • iWe can confidently eKpeet that the decade of 
197D to I9i0 will bring greater acceptance of tha third ethle be^ 
cause it must. In £aet» we could argue with considerable logic that 
the progrgB^ man has made ^in^ formalizing the first two ethics will come 
^ to naught unless the third and final eomponent is accepted and put 
Into Itgal and economie « practice*^ 



1 ' ' - 

T. L* Harper and B* M, Stein, members of the Faculty of Invironmental Design^ 
Univeriity of Calgary * Calgary, Alberta» Canada* 



At leait^i^threi diselngt ppsltf □ are being advaneed« Gaqh requlroa separate 
evaluation. With ifflpllclt assumptions made explicit » the three poaitidna scoin to 

. Pcsiteion A l Given that ' , 

1* in the paaCi fill persons w&re not considered to ba objects of ethical 
asneern (£ ir example , slavea) 

2« today all parsons are considered to be objects of ethleal concern 

% ' • = 

3» today ^xeoent^ ©f the envlronmenr a?e not considered to be objects of 
of ethical eoncern 

3 

it follows that ' ' X - . ' * I 

4* we ought to consider elements of the anvlroninant as objects of ethical 

eoncern (i.e., it would be a*leglcar eitenaion of the notion of morality). 

Position Given that . ^ 

1^ 2* 3 as in Position = * 

it follows that . " ^ 

4. in the futuret we will cQnslder elements of the environment as objects 
of ethical concern ^ 

which implies that ' . 



5« we ought to consider elements of the envlronnient as objects of ethical 
eoncern. . 

Position C: Given that " ^ ^ 



1. as a consequence of our ]^resent use of the environment, people now or 
in the future will suffer Cporhaps die^ , or be unable to fulfil their 
own goals 

2* it is wrong for people. to needlessly suffer or be deprlvpd^ of the right 

to fulfil their own goals ^ » 

3* if environmental eliments were considered to be objects of ethical , 
coheern, ve woi^jd alter our present use of fehi environment 

it foilows that ' ^ * ' * 

4# we ought to consider elements of the envlroTBBent as obje.cts of ethical 
concern* 4 ^ 

Each of the three poslt^lons falls to provide a juitlf Icatlon for a *'new environ^ 
mental ethie." Poittlo^s A and C reflect confuBioni with regard to the nature of 
ethical principles* Position B reflects confusion with regard to the distinction 
between normative and descriptive stataments. The next two sections of the papev 
will examine theee two connisipns and relate them to positions A and B. The 
third section will eKamine p^ltlon C and prepoie modifications to It which will 
provide a proper ethical basis for environmental preservation* 

"a. Ethical Friftciplei and Their Application \ - ^ i 

ithical principles are action-guiding rules with unlverial applicability (i.e*, 
they apply tb all instances of a particular type subject to specif lable.eKcep*-- 
tions}» Horal evaluation deals with the critical evafuatlon of human acts ad^^ 
cording to a certain cQneeptual framework. That is, when we think of an action 
^as a moral acClon we evaluate it by reference , to a set of standards, ThiM 
standards define the moral realm. Thus, for example* if we say a person's act 
was fflorally pralsi^worthy since it was done in order to decrease the suf fer- 
itig of other Individuals i we have critically evaluated (hat act as morally 



pfalie-tforthsr by sppMlliii to thi standflrd, l,e*, tho flllevifltlon of hmm 
■u^forlngp as a erlttrlon for prspif moral behavior. Ai such It dcflnti 
what norei ad t Ion Is, 



ioQi fnatufai of nofal behavior &tmt 

1, Tha posilWllty of moral ivaluaelon presuppofloa that individuals have 
thi ability to ehoosi betwetn fllttrnate coursea ef acciort. That ist 
•tha pesalMllty of engaging In moral bghavlor and cofisequently tht 
possibility of moral evaluation preiupposefl the i^latanea of free action* 
A peraan who daeldes to do an act must be ablip in view of thlSp to 
fraely and conseloualy ehoosa to do tho act In queitloiii ^ person who 
eannot aake sueh frai oholeas, thot is a person who Is either compalled 
to do something or accidentally does sometMngp will not bo the object of 
moral orltieism one way or the other. Thus, for e3carople# if an Individ* 
ual falls out of a window accidentally and in tlie coutae of hitting thi 
ground falls on someone and injuris hiOp he cflnnot be morally criticised 
tmt eoTOlttlng an imoral act* 
'^'» 

There Is a corollary of this feature of tnoral behavior* Moral behavior 
requires that all people be able, If they so choose, to engage In actions 
which are unselfish* If all human actions ware selfish then, of coursei 
man would not have the choice of either doing an act selfishly or not 
doing It selfishly. Consequently, the posaiblllty of unselfish action Is 
a necessary condition for moral behavior • , 

2* An Important feature of moral behavior and nsral avaluatlon Is the unl* 
veraallty or impartiality of moral prescrlptioni * ThuSs ^hen one pre*- 
serlbes a moral course of actiont that prescription must be made without 
raference to a partial ^consideration of an individual or Indlviduala 
(unless there is a morally relevant reason ta do so) * 

Vary roughly we can say that there are two standards or criteria which we 
use to define and evaluate moral behavior^ which lie .at the basis of moral 
priserli^tion and moral obligation, The flrsE moral Grlterion is positive 
and may be described as utilitarian. 5 Again*, vary roughly^ the 
utilitarian criteria of moral evaluation ralate to the consequences of 
human action. Thus* if an act la engagad in which is Intended to bring 
about an increase in happiness (or a reduction In suffering) among hman 
baingst then from the utilitarian perapectlva that act is the right act. 
If, as a matter of fact, an action leads to consiquenees whleh Increase 
the happiness of Individuals or reduce the suffering of Individuals then 
the consequences of that act are good. The utilitarian looks to the ends 
or consequences of act Ions - There are great difficulties with this account 
of morality as a criterion, 6 However, one mult agree that auch consldera'" 
tlons, however rtfined or limited. Should play an- important role In 
evaluating moral behavior. 

" The Second moral criterion is essentially nigatlve. That iS| it does not 
^tall one what should be done, but what should not be done* it puts restrle* 
tlona on what one can do from a moral point ©f vlav* This negative 
criterion basically deals with human rights, 7 it prascribes that all 
aatlon i*hfch leads to the violation of individual rights Is morally wrong« 
If' one is to be a moral person, one must abscaiii froni such violations* 
Thuip for eK^mple^ If 1 am to engage In moral behavior^ t cannot steali 
rob» or physically vldlate another individual! Of course these ar^ pvimi 
facia obligations and may be overridden by special considerations* For 
iMmplai if one person has physically violated another^ the other haii the 
right to take action against th'e first on the gisunds of self-defense . 
But ^,all things being equal, one should not tal^e aetion which violates tha 
flgkts of other individuals* 

Theaa principles 't^e different forms, but oecur In ©r underlie the 
' recomandatlons of most ethical thinkers. Same have tried to cDttbine then 
in one'prlnciplet ^ 




?lfef|t^ ;«lWfei©n i^tiotVM wt are always to set in ^ueh a way 
^5 i :;f^;^|il|ii^t^ - treating eaeh man as a person ^ - '^^-M 



;^-Ay:?r - as Blueh aa passible of /--'^^ym 

person wants that Is eompatlble with ^ .^ij 

^liagreMtn^ between ethical thinkers eoneern, not the validity f 
of the'prineiplea buy what to do^en the two prineiplM eonfliat, resulting 
S In a vo^iil 4il^Ba, For exasplsp in order to relieve one person^ suffering 

^.i : - reallie that i*hlle prinelples are universal* objeotlve ana ■ -'^-l: 

^ r iwaiia^ applleation will be quite different In different oirGiaa- . = 

to appreciate the dlatinetlon between unlverial 

^-^^ :^ ^ i^^^ their situational applleatlon often leads to ethical - 

pi- also teportant to recognise that these principles can be regarded ae' 

r V V V crlfeirta > for the evaluation of moral behavior* ^en if it could be shown 
f that these principles are ulttoately derived from othetSs at worst* they are 

lii^t- - yifif ul^ aa a practical test for moral behavior # 




fba a^ral principles discussed above refer to "persons"* "iBan"» or "hTOsn 
b^ti|8"t fhla la not an arbitrary applications but rather relates to cel. tela ^ 
pf^irtiea vhleh are necessary In order that any being be considered as an , ^ if 

ebjaet of ethical concern* > 

fhere are three necessary conditions that must be satlsflid* for a being to J 
the eonaldered an object of ethical conceriip it must posses| the abllity;toi ^ f 

li have positive and negative experiences and to be conscious of ,|hem 
(I.e., t?,e ability to eKperience pleasure and pain* to enjoy or to 
suffer) I 

2» conceive of a state of affairs different from present reality Clie., ^ 

to have preferences and values * to set goals)! 1 

J, freely choose between different courses of action* 

The crucial question Is "what beings have these propertlei?" Clearly, people ; 

are the paradlpi of beings which do possess these properties. Inanimate 

objacta are the paradigm of beings which do not pesiess these properties* ; 

Soma have argued that animals night possess these prpperties to some degree*^ 

k few might argue that plants also do, A rather amusing example la the sclen- ; 

tlat (Clave Backater) w^o found apparent. evidence, that plants have feelings « 

However, another scientist (Eldon Boyd) managed to get the ^ame "reactlorf' . 

from a piece of atyrofoam. He concluded that the effects were ^i?oduaed by 

fialdi aasociated with the investigator rather than, the object under investl- 

gationi When aaked why he ruled out the possibility of atyrofoMi having a 

low grade eonselousnesai he replied "because that's ridiculous. '!lO ^ ^\ 

For the balance of this discussion, we will define all beings %rlth the 

te^^isite properties given above as "people", and all belnga without them as 

**thlnsi". MoMl prinelples are based on the recognition that all people are 

of intrinsic value and worth. With the eicception of possible borderline - 

eaaea, our definition Is the^coaraon intuitive one* Persons are defined by 

these proper tiea (having goals, intentions,. making choices, avoiding auffer- 

liig) • Whither a' creature has these propefties (i.e., Is a peiaon) ^a not a 

Mtter of attaching or removing a label* A person la not creatad by attachlni J 

the labal "parson"! a pti'son la not destroyed by removing the label "person • 

A pemn cannot be changed to a thing or a thing to a piraen by flat or t 

dactat. Tha tact that many whites in the Dl*i* south did not treat blacks as 

paraona doea not iiean that they weren't* The fact that Odysseus did not treat ^ 

tliVta ai paraona does not mean that they weren't* 

■ V* ; ^ ' ' ' ' 
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The ethical pi^inclple "rtsptet the rlghti of all persons equally unless 
there Is an ethically relevant reason" ^pplAed fn Odysseus' day just as 
It doM^ today. As Leopold p^ out, Odyiieus would have agreed with this 
^prlnelpie.^but he w©uld,.have applied it only to his fellow Greeks. Our 
disagreraent with ^Odyiseus would conciEh not the validity of the princlplei 
but whether or not slaves were persons. 

In facts Odysseus (and other slave owners) ean be showi Co have reeegnlzed 
properclea of persons In slaves, and is thereby self-condemned, ^^se of 
the term '•misbehavior" recognizes the abillcy to choose betwefeu ai .arnatives 
after a self-conselous evaluation of themi) What wa^ required in Odysseus' 
day was not a new ethle but a proper application of the old ethic to all 
persons. , . - 

The quest ion of further extension of the application of echlcs depends on 
idiether the objeets of coneern are persons U*e.* whether they have the spec* 
if led necessary properties). Elements of the environment do not^ in general » 
possess the. properties of persons. They are therefore not the proper objecti 
of ethical eoneern* To consider them to be so is not a logical extension of 
the notion of morality , but a eontradlction of that notion- 

Position A thus fails to provide a justification for a "new enviromental 
athic," We will now look at the basis for Poiition B, and consider whether 
mpirlcal knowledge provides us with any such justification* 

Nprma^tive and Jescriptive Statements - 

Argument B takes an objectives non-human vlewpointi sejparate from the goals ^ 
and desires of persons. The purpoie of such an empirical, systematic s 
sg^lentific viewpoint is to describe, to explain * to predict, to understand the 
pfopertiei of phenomena and their relationships* It provides no grounds for 
evaluating one phenomenon or state ai better than any other. The problem of 
.attaching teleologlcal iignifl^nce to biological explanations is that pur^ 
pose can be defined in any set of natural phenomena. For examplei ^he pur^ 
pose of cancer cells may be to grow, "Better" relates to human valu^. 
Distinctions such as clean/dirty, diversity/unifermityi beautiful/ugly relate 
to human needs and goals, Ml systems survive in some fgrm. One state of 
the system is not better than mhother, just different- , 

Many purported scientific descriptions are, in fact, normative r^eOBttDendations. 
From a scientific viewpoint, whether a certain type of pollutant produces si-- 
gae is true or false, not good or bad* It is from a moral viewpoint that it 
is good or bad, Xt Is from the viewpoint of human values that it is 
desirable or undesirable, 

Kany environmentalists fall to appreciate this distinction. This results in 
the use of ambiguous terms like LeopQld's "ecological possibility" which makes 
;it difficult to determine whether a-pr or a normative recomfndation 

is intended. Odum*s statement that '^we can confidently expect that the decadi 
of 1970 to 1980 will bring greater acceptance, because It must "3-l could ■ v 
be interpreted as claiming either that acceptance is inevitable (a prediction) 
or that it is morally necessary (a normative recomsendatlon) * Odum's predlc'^ 
tion of the evolution "of a new ethic may be correct, but ,thls provides no 
basis for his nomative recommendation. When a statement la normative, we 
are entitled to ask "what are the reasons why we shbUld behave in the manner 
reaosmiended?'' 'Che reasons we get will be rplated to the same old traditional 
ethical principles. 

Some nay object that here, and In our third condition for objects of ethical 
eoncirn, that we have assumed the distinction we are arguing for, i.e. » some 
concept of free will. This Is true. We have assumed that all hliman actions 
are not descrlbable in causal terms i 

One "Class of laws in psychology gives causal explanations which 
seem sufficient to account for what happens to a man, but not 
lAiBt he doii. Theri li another set of laws » however, which 



gjr^^^;.^^^ to man, but what they do «*cht.lr 

achievements. But such' laws 



. . , , ^..^ 

|cl^1^'''"'''!^^Mi It' may rwell be • . ' /y'-^ 

fell^ife?!.. part of his brain 3 

|Sp^i!::€i9^^fc«i3£^ is'a funetion, in paft, of ante" ' 

But^rte^ very meaning of ^•^emembMlng" "-rv 

fefif|y>^^v'^ and^^lMMi^ precludes a sufficient explanation in . 

-Kfel^^Cr-' - • ' 'these:' sorts ^ of naturalistic' cemi|l^ :■ v^^'V? 

pfV'^- ''J 'i'-^V-'' --'^^^^^ <- - "" ■ ■ -^ '^ 

?^tl3feii^^>Bw were not true» If this distinction were falset ^-j^ 
i^f^^^nS^ ^® nothing .to argue about* There would be .no good :or bad,^ / 

i^i^^^^iv ^i^iio worse. There would be only prediction* CanearvcellSf air -r 

^llfl 5f^^^ suffering, death of the species, death of all life would just 'f^^p 

Is not 'the viewpoint of .advocates of . the new ethic* " They. 

|M?^^^''^'^ei^ic3^ -va^^ states of affairs as opposed to others, / - V^^:. ■ • ''"fiM 

S^il^'?'^:;:/^^^^^^^^ - ' - ^ ' ^" . : . / ' 

^l^^^f :^Kisitli9n B, based on scientific or empirical knowledge , thus fallS; to provide 
^I^J}|ji;iar justification for a "new envirbiaental ethic", A valid Justification for \ 



valuing the environment will have to be relatedto the goals and desires, to 
the well-^being, of individual persons* 

C*^' The Basis for Environmental Preservation 



Fosltlon C shows some promise in that it relates Co the well-^belng of Individ* ---f^ 



ual persons; Statement 02 (It Is wrong for people to needlessly suffer or he 
deprived of .the right to fulfil their om gpals) is ethically Ncomendable. 
If b'ur^ present use of the envlroment Is haraful to. people^ then it; Is': wrong 
as^^^^efioiiM'^e Statement C3 proposes a means to achieve tills eind, 

l*ei to consider elements of the enviromenc aa objects of ethlaal concern. . -fi^ 
Hoi^ elevate a means to ^n ^nd In^that it would make peoplej and ;/> f^ 

things co-equal. In some situations, this would involve violating .the^r^ht8.:. ->^;;^^^^^ 
^^^^^^^^ bf peiso^^ inflicting suffering upon themj in ordAr to save the ertylron^V l^ 

ment* ; It would Involve using these persons as means for the sake of things, ; 



:vhiclv directly violates the original intent Cas expressed in €2), 
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What some envlroi^entallsts (who would advocate this) are doing is advancing 
tiieiif own values and preferences at the expense of other people, Ttiey art 
Itteispting to dictate the goals, objectives, and iftastyles of other people #' 
Such an endeavor Is not morality but imorallty. An envlfonmental athlc . 
which n^akes the envlroiyBent an end in Itself Is not an ethic at all! . ^ |||| 

A proper ethical basis for preserving the OTvlroOTent must relate to the 
goals- and tp the well-being of persons . The envlrotmient^ should be preserved :S| 
or protected whenever it relieves or prevents the suffering of persons or v 
whenever it preservas the rights of ^ersons« This' criterion recognizes that 
the preservation of the environment is a means to himian happiness^ and not an 
end in Itself , If an individual's activity (for eKample» driving bis car to 
work) interferes with other people^' s ability to achieve their own goals (for. 
eatmple, to live peacefully In their own homes) or causes them to suffer » 
then these are moral grounds for goverment Intervention* The nature of 
InteCTention which is appropriate is an Ideological question* If' the Indl* 
vldual* 8 rights to a clean environment are held to be absolute, th^n the 
activity should be 'prohibited* If utilitarian^ criteria art applied, then the 
polluter should be made to bear the (externality) cost of his activity. 

What is needed Is a new Position 'D-: . 

Olven that 

1, as a consequence of our 'present use of the envlrotmient , people now or in 
the future will suffer (perhaps die) or be unable to fulfill their own 
goals " ' 

2, it Is wrong for people to needlessly suffer or be deprived of the tight 
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to fwlf 11 their own goals ?lj 



[%'i/!Sw^m$ht to be concernad w%th thm impiiet of our present, use of the 
'yX'/^mwfintm&ht, and modify that use so that It does not Infliet suffering 

of, individual persons (preseiit of futurii). 

we are advocating a position often referred to as "steward- 
jif'::^¥:M'sMv^^^: that the natural resourees wa are blessed with don't fully belong 
V^-i^./:- 'to us but are held in trust for preient and future generations, 

B^en that there is no Justification for a "new envlronaantal ethie" 
'0p:-^^^jif^'.vXBUB the enviroMent Cor elraints thereof) as having intrinsic Worth 
^y^::r.mgint itcnji the needs and desires Of parsons, iueh an ethia is not a logical 
' 4^^^ eoneeptlonil it is a direct eontradiellbn of them, 

ft J Such an: ethic cMnot be recQamended on the basis of enplrlcal knofd^edge pr pre- 
V diction* however accurate. r ) 
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What is required Is a proper application of the old traditional ethical prlncl*' 
|d.e8 which take into account new knowledge and new clrcwstances. This is 
' toplicitly recognized. by most of thoie who argue for a "new ethic". When they 
\ : - vart uSrOf or detrimental effects of a particular Intervention, they 

:>f-^ 1^ is dangerous to persons, or to thlngs.^yalued and appreciated by 

per sons Only an ethic which is property persen^centered . can hope to comand 
; ^ tjie necessary allegiance of all persons, 

\Our role as educators is not to inculcate students with our personal values, 
tv' biases or prejudices It is not to teach an ethic which Is not an ethic be- 

cause it falls to respect the individual person* Our responsibility as educa-* 
7: ■ tors is twofoldr ^ 

K-^ 1* to explicate the basic moral principles which we all hold, and teach 
students how to apply them, and — 

i 2m to coBBsunicate knowledge concerning the erivlroraaental effects of all 
types of human tetervention* 

'Students 80 educated will be equipped to make their own responsible ethical 
'' decisions of a professional, a political, or a personiil nature. 
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2. £. P« Odum, "Envlroiunental Ethic and ,the Attitude Revoiutloni" in W. T» / / 
Blackatone (edOi Philosophy and flnvlfOMental Crises (Athensi 
Oeorgiai University of Georgia Press, 1974), p. 10. 

SV ^^^hough^the article cited seems to suggest our .interpretationi and :)others 

seen to have interpreted them Ifi a similar fashion ^ we are hot ebncerned' 
; here with any debate as to what the original authors meant to aay,;^^ 
does eoncem us Is that these arguments underlie .much of the current ' 
thinking about man's relatlonihlp with his enviroraenti 

4. Several variants of^thls position are comon. One relates to self^preserva- 

tloh| another to preservation of the species (man) • 

S« The criterion is derived from Bentham,. ' . ^ ' 

6« Sm B^.^ Wliila^is, Morality (New Yorks Harper and Row, 1972). { 

7. the criterion is derived from lUnt^. ' . ^ 

5, K. Keilson, Reason a_nd_ P_factiee (New Vorki Harper and Row, 1971) » p. 275. 
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J. ;Fjiiiibefgj'"The Rights, ©f Animals and Unborn Generations", In W. T. 
\ Blackstont, op* elc p, 43-68, 

P. fhompklna and Chrlstepher Byrd, Thm Secret Life of Planta (New Yorki 
Harptr and^Row, 1973), p. 40. 

E, OdyaV loo, clt ; (emphasis added). 

S* Binn and R. Peters, "The Limitations of Causal acplanatlons," In 

P. Edwards and A. Pap, A Modern Introduetlon to Philosophy (Nw torks 
f Ftm PMiSi 1965), p. 94. ' 

It should be noted that all %(not Just omers) have rights to eomon ta- 
sources, aueh am air, water, and In some instances, land. 
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IOTERNa™ environmental EDUCATlbN . 

fhres of thm paptrs In this seetlon fbeui on a need to Interna- 
tlonaXiae envliforatntal educatloa, Hoal Brewn traces the eon- 
8ld#ta61on of anvlronniantEl problems at a sarias of Intariia- 
tioa^ Qonfaraneaa beginning with the Stockholm confarentt 
19^2 and deicrlbes the goala of two eonferancas plsanad 
fo^r 1978 mnd 1979, He deicrlbes UNlP's tolm 4a a eatalyit In 
lateraatlonsl anyironmental education and qutllnaa a tljiietable 
for expanding EE efforts during the next four yeari, B, Ray Horn 
daaerlbea a world-wide needs asseisment iponsored by TOESCO-UNEP, 
outllnaa the results of the aise8|rfs^ and discusses tha liapliGa- 
tlpns of these results , He also 5fferi^ set of ^'Warld El ^ 
Guidelines for North toerlca*" Kevin Vlnchattle Mt al, suggest 
that tht Internationalization of envlrgnmentil studies eourses 
should Inalude "some exploration of the environmental perspec- 
tives held by the people In cultures other than our o^*" They 
suggest that foreign itudents represent a largely untapped re- 
geryolr of expertise on this subject. They deaerlbf the format 
aiid^ results of an undergraduate environmental studies course 
that used foreign students as the sources of Informatlbn on 
environTnental perspectives held .by citizens of their native 
countries i 

The fourth paper by John Towler describes a rionial day at an 
Urban Studies Centre In Great Irltaln. and asks why such centres 
have not been developed In North i^erlca, . 



ENVIRONMENTAL EDUCATION FROM STOCKHOLM TO TBILISI AND BEYOND 

Noel J, Brown^ 

ApproKlmately one year ago, reprasMtatives from ever 70 countries met at, Tbilisi 
in Soviet Georgia to review the implications and the potpibilities of application 
of the Stockholm reeoiraehdationi regarding environmental edueation* as well as to 
study the speGiflc ways in which educacion could help solve tha problems of pro- ' 
ttetlmg the human anvlronment; This was perhaps the first such intargoveriwnentai 
conference ever -held to address the question of environraental education directly , 
and, deipl.t^ a serious lack of publicity ^ the conference did succeed in creating 
the hicessaify framework for broad progranmes of International cooperation- and 
formulated a set of criteria and guidelines to facilitate national i regional, 
and iivternatlonal aetipn in this regard* 

Tbilisi my have placed environmentai education on the world's agenda but we 
cannot leave it tffere. t^at Is needed now are mechanisms and instrumenEs to trans- 
late the recommendations of Tbilisi into workable prograOTes of action* PrograMies 
that will not only find their way into classrooms and curricula, but will also help 
to create environmental awareness at the highest policy levels; and that will in- • 
duee deci8ion--maJc6rs everywhere to include environmental dimensions in the con^- 
sideration of their policies, programnes, and projects* Above all, what we need 
now, in the words of ena of its racoinmandatlons * is tha neceiiary .knqwladge for - 
Interpretatlbn of the complex phenomena that shape the environment, and the skills 
required in devising and applying , affective solutions to environmental problems 

Tbilisi would thus seam to challenge educators everywhere to dealgn systems of 
learning that will provide individuals and communities with the means of inter- 
preting^ the interdependence and interaction between various enviroTUnental elements 
in space and time* so as to deepen our awareness ,of our changing relationship with 
the biosphere. The Itimiedlacy and urgency of this challenge should- be all the 
more apparent as we review the efforts of the world community to come to terms with 
the .changing requirements of global viability and the need to more effectively 
nanage the world's firsw truly technological civilliation* This effort, perhaps 
^unique to the decade '70'S| is expressed through a series of global conferences, 
whereby a set of global priorities have been identified and on which a measure 
of consensus for cooperative action has been reached* The result is what may 
roughly be termed an emerging global agenda * I would like to place= that agenda 
within the perspective of our concern with envirbnmental education, because it 
Is here that 1 believe that certain critical inter-relationships need to be more 
clearly artlculatedi It is here also that 1 believe that the integrated perspec- 
tive so fundamental to environmental education will reveal serious gaps in our 
efforts — gaps which must be bridged if the reorientation of our attitudes, 
values, and behavior is to become the basis of a new environmental literacy * 

(1) Stockholm^ 19721 EnvirQ^nment 1 The ChangiTtg^elationg B6ty5_^p Man and The 
Biosphere / . ' ; 

Perhaps, prophetically , the first in the series of 'international conferences which 
began, in 1972 ^ at Stockholmt placed environment on the global agenda and In doing 
so alerted the world to man's changing relationship with the biosphere, and to the 
need to shape our actions throughout the world with a mote prudent care far their 
environmental consequences. It has now been sIk years since the Stockholm Con^ 
ference, and while the world has yet to turn the environment corner , the world 
coonnunity seems to have started in earnest the. long march toward envlroninehtal 
protection and planetary security. For one thin|: The world community now for 
the first time has a working environmental system, with machinery for planning, 
coordination, and mobilizacion of human and financial resources and with unpre- 
cedented levels of cooperation among ics operational sectors « Central to that 
system is the United Nations Environment Programe serving as both catalyst and 

^Noil J* Brown, Director, United Nations Environmental Programme * New York 
Liaison Office, New York, New York. 
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mvironmental conseimee of tht world, Sefiondly, It can, now be feported thac 
to six ytars since the Scockholm Conferericss, moTi than one half of the United 
Hatlons mambers hsva establiihed meehanlims of one sort or another to eooirdlnate 
the invlronBittitai aetivlties of the various saetars within national iocletltSi 
and ^^nvlroiMnintal Impact itandardi are beeomlng an Incraaslngly faralllat part 
of the development landSGapi, Moreover* I believe governments are beeomlng in- 
ereasinily eonvlneed that the environment cannot be nationalised and that broad 
progr^nmes of epoperatloni are neeessary for out eolleetlve survival, Biit per-- 
haps the sost ilgalfleant achievement, is the emerging consensus on the meaning 
of environment itself , Environment is ho longer a point of confrontation be- 
tween the Third World and Developed World as it was it the time of the Stoekhola 
Conference. Nor Is it any longer conceived as a preblca of pollution to be 
settled teehaoleglcal arrangemenci or merely another luxury of the affluent 
who may ittiw indulge in gratuitous comtemplatlon of the quality of life* 

Today environment Is recognised as. an all-^encompasslng cenoept " the sum total 
of a series of organic and complementary relaclonihips between the natural order 
and the growth of population * the patterna and nature of resource and space use, 
and sucli factor a as societal goals ^ soeio-economlc structures and institutions 
and life styles, ^d while it miy be true that industrial and agricultural d#velo 
mint have, through mlsmanaiement by man of natural ecosysteroi, created many 
environmental probletnii Including the pollution of t?atart soll^ and air with slg^ 
ni£leant~'co'sts to Human health and well-b^ It is also true that invlrpnmen- 

tal ptoblems Bvm likewise caused by the lack of development and that poverty 
breee^ Its own environmental costs. The relentleis pressures that arise where 
basic human needs are not met can dlmlniih or plimlnat^ the resource base from ^ 
\^ich. man must inevitably gain his sustenance. The deitruction of forests, the 
loss of arable land, the loss of human productivity through disease and mal*- 
nutrition, and the increasing pressure on fragile ecosystems, all of which result 
from poverty, are typically problems of developing countries most acutely am-- 
pllfled in the poorast sectors* These are^s slgni^^lcant environmeritally as the 
pollution of air and soil by Industry and agrlculturas |and' over-CQnsumption and 
waste by the affluent. Whether -Intended or not.j the poor possess an' environmen- 
tally damaging eapabillty, whose consequences will not remain below the poverty 
line, . 

Environment thua remains everybody's business , poilni to humanity at large the 
same fundamental problem, namely s whether the natural order can long sustalti'^— 
the human enterprise, and whether the accumulated power at our coimnand and our ir 
represiible drive for progress will somehow impel us to transgress those outer 
limits on which the continued viability on the biosphere depends. In other words 
Stockholm, by placing environment on the global agenda * was, at the same time, to 
warn us that the continuation of life en this planet, not to mention the quality 
of^ life, could very well be elevated or reduced to a human choice and herein 
JLles the central management challenge.' How to ensure that those human actlvltiei 
and choices which significantly affect or modify the environment are properly 
asseaaid. This will require a fundamentaily new approaeh to societal dejelsion-^ 
making, where long-term considerations must become a premise of all decisions 
and a standard operating procedure s It will requlye also better methods for aval 
ting the full consequences of decisions which affect both thf physical and social 
environments before such decisions are made* Coupled with this Is the develop* 
ment of better techniques for allocating real , costs for activities to those who' 
benefit from them #nd assigning real values to such traditionally free goods as 
water and air* ^ . 

Invlronmental Education Has a Role Here ' 

(2) Bucharest '74 and The ChanginR Dimensions of Human Fertility 

The second in the series of conferences was population, which brought into focus 
the changing dimensions of human fertility, By pracing the question of populatlo 
on the global agendas. this conference gave, governmeiits an opportunity to review 
and assess the issue of htman fertility In all its cempleKity, For one thing, , It 
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is now clear that the population .problem deaa not lend Itself to a hardware iolu* 
'tlon ~ we have -the hardwa affectively eoritrol populatloni^howevef , whethtr 

these can .he bro^ goarcion or without asiaultlng values still 

held world's pedple la another matteri C6mt*^ 

fen,- clve population control is n dtmographlc problatn.or even an enyiroiMaental 
l^igprohrdap^but-a-pQlitical prohlra* ■ k\ ' 

^t^!0n'^sp±tB of these reservations and many dilflcultles still to be overcomes the 
^^p^itfirenca^may yet he of monumental significance. At Bucharestp the right of 
\%ji^u^t^nation to determine its own optimimi population level was reeognliedc Equally 
^^If^Upertaat p .however y was the acceptance by each nation of responsibility for re^ 
"^WoJL^n^fthWf^ population p resourcks^ and environment through^jl develop^ 

.,^ pkint^r@ for its people an acceptabli condition of life. At 

||f^^;^^^islUM^|^e» there was agreement that the population gtowth cannot continue in^ 
^llSeilii^^ rate^ and that perhaps for the first ttoe in our history 

^^^ln|un1i« serious risks for human wellTrbeing and our collect f.ve future* 

the acceleration seems to be slowing dotm, although the pressure is t 
5^^'^'liWiy ' to felt for some time. But even as we press the search for solution » 
^^>,ll6we^rp we must guard against counterfeit ethics and other short-sighted and 
p^^ttsraUy .^^^ as triage, which would simply be '*let them ^ 

(lie" ^ but what if they live? I bel ieve Bucharest^was^correct in rmlnding us 
j||pTtlia€^t^1tS7W^ poisible to apply a life^boat ethic to our Space*^ 

^■i'''"sliip lartji. ^. . ■ . 

IrK BivironmeAt al Ed ucatjlon Has a Rale Here 

r ^ . - — ^ — / ' 

(3) toae '74: The Changing tton to Resoijrce Ratios" . 

In Borne, that same yeatt the world comunity eKSplned the changing man to resource 
1^^' mtioSi dramatically exemplified by the world food crisis. At issue was a convert" 

gfnci of misfortunes poor harvests unfavorable weathar conditions^ and the,, 
p^-jfi^aimost complete depletion of ^ tradltiohkl reseryes, coupled with the changing die* 
Vary habits of a rapidly expanding , world populftlon. At Issue also was the .iitari 
Impossiibilit^ of any rapid build-up of hew surpluses without' fundamental changes r 
h^. In the agricultural policies and practices of most states and, the upgrading of ; 
fe^2 the rural sector in_theit economic calculations. To an extent * the conferenci 
|f.;fsucctpded_ in 'Underscoring the fact thatp despite our best technologies , .agriculture 
||/;stlll remains a "weather controlled" activity and "that man has .much to learn #boutZ 
1^ natural climate changes^ although certain himan activities could very well have . 
1^/ negative influencai on the world climate systems / In this regards it is signifi^ 
ean€ to note that the matters of climate and agriculture have begun , to. receive 
priority attention in a number of very Important quarters . ' ^ 

vv Recently a group of scientists warned that the world hai entered a period of ad^ 
varse weather eKpected to last at least 40 years that will reduce crop produce 
tion ahd cause widespread famine and starvation. That study has projected cycles 

- of famine that qould affect hundreds of millions of people , even wl^th reserve 
stocks of 30 to 50 million metric tons of grain available each year« 

^ 't^lj.e the UI?lF's own "outer limits" study of weather and climate has yet to produce 
f', sucn^a^ definitive statement p there is no reaspn to doubt the urgency and serious* 

ness of^fuch a conclqsion — rendered all the roo^e ominoua by the uncertainty fac^ 
^ ^ tQr» ButN^at concerns us equally » however i is that efforts to increase yiilds 

on a regularsi^d sustained basis through the production and use of nitrogen f tr^ ' 
. tilizer'could Ve^y well pose possible 'dangers to the oicne shieldi thereby qom<* 

pounding the threap already eitablished by the increasing use of the fluorocarbons 

not to mention the fST's.. 

Enviro^tntal Education Has a Role Here 



(4) Geneva '765 Changing Status of the Unemployed Man 

Ht« the tripartite world Gonferenee on Implbymentj Ineome, Distribution, and 
Social progress and International Division of Labour was to draw attention ^to 
a" eomparativaly new issues namely, whether the world will be able to ^ find work 
for its growing labour ^forces • This issue was thrown into bold relief by the 
world recession when the ehronically labour-short Europe found itself with its 
18 million unemplDyed, As if to under seore this fact. It was reported in Europa 
during the last wagk of April that at leaat 31 unions representing 40. million 
workers took part in a strike "fo broadcast rising uniroployment in Europe # This 
strike was aimed a§ a warning to governments that there would be more walk-^outs 
unless pfeopleiware put back to work* At the opposite eKtteme are the more than 
700 million marginal inhabitants of. the fourth world who remain* parmanently loeked 
In a vleloua cycle of poverty and for whom thi work to survive has becoma the 
measure of their esclstence. Moreover, the prospect is hardly more reassuring when 
we are Iriformeron the other hand that approKlmately 20 percent of the world 
population Is responsible for 75 perient of its preductien and that the hman 
factor is dedllnlngi 

These data are but symptoms of the^fact that demographic evolution and technolQgi^_ 
eal progress- have^con joined to exclude an inQreailngly large ninnber f people 
from the worid of work and could very well introduce unemployment as a new social 
condition« Had the conference been disposed to exploring the moral and. philoso- 
phical Implication of this trend, it might vary well have concluded with Pletre 
Gascar^ that work provides a bend between himian beings and Is so, closely bound 
up with the idea of progress as to make it a significant feature of the human 
destiny. 

. 

The conference might also have noted that apart from the dynamics of tt^ productive 
activity, work provides a community with its moral dyhamlcs " and k.ieps the col^ 
lectlve conaelousness on the alert. Moreover, in most secietlesi work offers the 
only existence to a person " **co be is to work" not only because people par- 
ticipate In production j but because they are^ alwaye trying to improve their condi- 
tions or to escape from them by one means or another. The decline of work, there- 
fore! sooner or later will face society with the question that will be the basis 
for the organiiation and ^lore particularly the moral order of society where work 
la no longer the most important element in the human condition, ^ (fvom "Living 
With Less Work", Development Forum s Hay 1976) i 

" Enyironmental Education Hag a^ Role^ ^ ^ 

(5) Vancouvgr_ igj6_i Human Settiementi and the Man-^Made Environment 

Human settlements after all represent those primary and secondary envlronmenfci " 
where life may be enhanced or polluted at Its souree. This conference brought *into 
focus the dilemmas and challenges of the man^-made environment and the limits of 
the human capacity t© adapt to a man^mada order. The confarance further brought 
into focus ^he fact that it Is within the ambit of human iettlements 'that we are t 
best able to observe and assess the effect of the collision between the man-made 
and the natural environment and from which we will face ch6 cha41enge of the man- 
made futursi/ And here one need hardly emphasise the fact that the future^ If tehere 
is a future I is likely to be largely man-made and that humanity will face a new 
and unique challenge in coping with a man-made environment. This. is a challenge 
that has begun to pose new tests to the human adaptive capacities. 

Scientists have assured us that the human species has shown a rmarkable capacity 
t© adapt to the natural .environment and has over a million yt^rs of eKperlence 
behind it, Whether I .however , we, will be as auccessful In idapting to the man*made 
^environment is at' this stage problematic i we have no precedents » only symptoms « 
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Perhaps our aoit vivid axpresslen ©f our adaptlve'dlleinmas is to be found in the 
€itiei ~ yet. the most , comprehensive statement of the man-fnade anviromenti 
The cltlis, ©net the hightst exRresslone o{ our civilization and a eelebration of 
the hman gerilui, have now begun to ralie ver^ iarious questions about Che future 
of the flian^made environment and about our capacity to adapt to them much less "to 
manage them"* Ar"issue ii not simply the question of size or the ability to de- 
liver accustomed services. There are many more subtle issues whose main dimensioni 
are only nbw beeomlng apparent^ which will Incriaaingly deffland our priority atten- 
tion. , 

Throughout the world an urban revolution is fully under way and urban pcDpulations 
are growing much faster than ^.overall demographic increasei — in many Initances 
three or four. tiroes as faat. The peliey Implleatione of thase developments arsi 
at least, statistically clear. Within a generation urban populations will increase 
by about two billion -^1,5 of .whom will live in developing countries, , ,Withln the 
same period the number of cities of more than one million people will inereaac from 
fewer than one hundred, twanty^five , years ago, to almost three hundred, twenty-five 
years from now* Sixteen of these will be megaclties of mo^e than 10 nillton people 
and the _deve loping countries will have tan of the. Sixteen* 

Coupled with this is the fact that shanty towns are multiplying three tlmei as 
fast as ioeially acceptable suburbs. These towns are without essential servlees or 
health, education or employment — towns which deprive the inhabitants ©f even the 
essentials of a basis standard of life, so much so that many can never eKperlenci 
the happiness of simply being alive. Moruoverp with this proliferation w|.ll eome 
perhaps an increase in squalor and misery ^ crlmi and social despair unequalled in 
the history of mankind. Increases in these orders of magnitude will undoubtadly 
Save vast national and global repercussloni and will require major policy de- 
cisions and massive Investment programmes merely to maintain the present unaocept* 
able level of life — let alone Improve them,. 

EnvirDnmental Edueation Hag a Role Here 

(jS) Har Dal Plata *77i Concerning The Impending l^ater Crisis 

In 1977 p two additional items were inscribed on the global agenda, These dealt 
with , the critical world water situation and the dramatic loss of loll capital 
through the process known as desertif i|atlon* Rather ironically, thaaa two Itemi 
received considerable support from nature .itself ^ with a ieriee of droughts of 
almost catastrophic proportions in the Sahel In Afriaa, Europe, and even the 
United States — thereby conveying to national governmenta a sense of u^ency and 
Immediacy and underscorini the fact that no prQ|ransna of human or economic davelop- 
men^ could even hope to succeed without a readily available supply of water and 
land capable of sustaining some level of production. 

The World W«er Confeiience, held in Mar del Plata last Marph, was to bring hoiae 
the reality^S^t water is a unique and vital raaourcir but with a, fi^ed total 
stock. ..Nest to alrv it has few rlvali and no substitutes, and the human genius 
has so far not succeeded in inventing more water. Covering seven tenths of the 
earth's surfac'e, with a volume of 1,4 billion cuble kilometers, or 326 millian * 
cubic miles, it is distributed according to nature's own designp not pura. Had 
the Unitid Natlojis been called upon to construct the hydro^ogical eycla^ or ap-- 
portion 4he water stock, our efforts would have been, b4ied on the principle of 
equitable . geographic distribution. Not so with naturet 97,2. percent of the pla** 
net's water Ih in the seas and oceans, two percent In the polar caps and 'glaciers 
and less than one percent representing tTie total ameunt of fresh water avaHable 
for all living things outside the oceans. Yet this amount, according to the best 
scientific evidence, li enough to meet all foreseeable human needs. Evan with a 
doubled world population with its four-fold Increasa of water raquiraments , the 
hydrologlcal cycle would provide more than three times as much watftr as each 
person In the developed world now uses, Now, if these basic quantltive and per 
ca^ta statistics were definitive , then the sof called water problemi would ba. 
mre than pesiimlitlo speculations of the Doom# Day variety, » 
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^?2^SSci£d\n our interference and manipulation of tfte nyaroAogic. 
^^iSfioiturgent being availability and ^"^l**?' "{"j^'f f/^??"^" 

&ii^^^^«trfn(^ uAter Are unavailable for at laaat one-pflfth of the world s eicy 

IS^Sf Ita .ural people. 1" "f ^'^^"""f •^-^^SliJi^f" 
iSlf S tSrurban population and less than one-tenth of the rural POP"l«"°" 
iSrviS with an ideate and safe water supply. .Put «n«h.r «ay. some 70 percent 

0 Irld's population today is without safe dependable wafc.r and the conw- 

1 !u^Ss^« staggirina. Water-borne dlaeaaes kill more than Wenty-flve thousand 
P^'^SfS werv da? Schistosomiasis afflicts some 200 million people in 71 nations. 

the W eld's biggest cau se of blindness, affects .250 million, 
ft|^nllrkerat"o5 mliuif pLp^ a year and Wlli one million of them 
f^^ira dyientry and hepatitis continue to take « h.ayy toll on human, life and 
ffM^ Srlrlhese diLases a re helped on their diastrous way by .unsafe and 
|5|?eoiit*Biinaced water. '^^ ' ' 

<'='-A Uc4iit survey of eight developing countries has shown that 90 percent of all 
'.^ twjnSalSs could be avoided by safe water supplies and hygienic ^^fl^fH 

siSge disposal. In Sri Lanka, it 1. reported that 30 percent of all the ta- 
. ^^M^tfand 40 percent of the out-patients are being treated for wmter-borne 

SS^a^S. Lther riglifl"ntly. the problems are confined almost eWlualvely to 
' ?S SIveioptag world? SIk hundred million people in Southeast Asia laok easy 
;, -*cJrS SI water. In Africa, the figure ii 140 wniiom in Latin 

a^H i-h-e Caribbean 90 million; In the eastern Mediterranean countries, 140 Billllon 
h- S3 in Jhl wSn Pacific! eO" million-, ^ted it is the rural areai tHat .-re hard- 
Ihe world Health organization reports that, 90 percent of the people In • 

Se lllkl TJ ot the Third lorld are using unsafe water all -^^t*'^^ 

• Jhe iewage and household wasnes of 1000 million rural P^f* ^^^^f Lc ldlng 
n. flielr homes and spread disease by contaminatini food, soil, and water. ■ A^^"""^ 
■ to rte W«ld Bank, it will take at least 60 billion dollars to J^PPly^*!^ 'f*" - 

- tlrm developing countries and some 200 W"i°«/»"f ^ f "if J^u^ 

. Dtooerly. And. as if to underscore the magnitude and Jisparltiea of this Issue, 
,A,?Je Sorld Bank m 1977 Invested some 300 million dollars In vater supply and 
'^v ''^^^ag€ disp^^^l programmes* 

^er and above these, dramatic statistics im the r.pWly eKpandlng -volume of 
'^ Bdllueants that increasingly affect water quality. As a natter of fact. It has 
V Si SpStSlhS Jeare'ppllutmg, water at . faster.r.te than we are 

If and pollution, after all. is the most important factor that llnltts water sup- 

p!y. NoS at low population densities, pollution of water .bodies can f i'"!™!^* 
. . £ dUuSon, sedlLntatlon and self-purification by Bicrp-organisms. This permits 
F tL ripeatad use of the same water without any serious hazards to health. Prob- 
k leS. however,, when man-made chemical* are discharged t^** /"ii* 

?^^;'dS«aidi or when cdncentratlons of human settlements, live^.tock^or Industry, 
*'I2d8 to p-Uutlonbf such Intensity that the assimilative eapaclty^of the ra- 
'Vv- celvlng wa ar becomia insufficient and It quickly becomes degraded and In turn 

losea Lnyoi its potentialities for human use. The threat inherent , In such 

• i^Hutto; con=entrLlons is often not localised, •i"«^^«»h.^ater conta»^^^^ 
I?i generally carried to the sea by rivers, and contribute accumulatively, to the 

;-;, globIl' problems bf Mrlne pollution In somewhat irreversible ways. „ . 

' A growing source of csntamlnation which is beginning to recal^e ««« t^°°JS,'^" 
JoSrto^tmdspherlc water, or what in the if Ic vernacular li termed 

lalo-J posint threats to both ground and surface water. °" 
of the Lmosihere by such pollutants as sulphur oxide and nitrogen oxide ^hieh,. 

• in Srn^^relSlt In concentrations of sulphuric acid and nitric acid, has begun to 
l?£l« thrSydroLllc c?cl^ the form of acid rain,. .. This devtlopment 1. 
E'SMlnHo P"5uci a number of adverse results which are likely^ to intenilfy. > 
naftlcullrly If the burning of fossil fuels, especially coal, is lnc«as,d as 
IJeSicMSrWtric power'plants,%melters and steel mills that J^n "al and oil 
Sre the leading sources of nitrogen oxides (Boyee ReaBberger r Hew York Times . 
23 May 1977). ' ."^ 



^^^d^'raln ls;aph)gnomtnonwhie^ no boundarlea, as any Eurdpean state weuld 

ip^^^sily attests and itt Impaet on our water reaourcea is baglnnlng to assume very 
^l^idangerous proportions, toong'the most well^docuwinttd eKamples of suGh impacts 
||||jJ,iire the -folXowlng^^^^^ ^ 

i (1) Acid wateif 's Impact on mairine llfei particularly flihi It^lmpairi thi 
teMM* maturation of fish larvae and tapades reproduetlon as well as causini 

fr'V; la^ge-scala fish kills*. 

^JiS (2) 'A^d water's ability tofS^^e petals In the soil (aluminum^ ^arcury* 
;i ' ; md lead f-\lnclu^ ^lead pipai which in turn ent^ com- 

V ;! iBunity watet^supply soM ^ / 

u-\ ^':'--l^:\ .:\ ($^- Aeld water's poisoning of infeats which In turn are eateiT^ birds and 
K (fishi Musing a new chain o£ destruction* 



}p , tf4) Acid water*! stuntini of plant growth the gradual acidification ©f 
hf):; soils may caisse changes in the types of vegetation growing in affected 



areas . 



(I) Acid water's eorroslon of monuments of such celebrated statures as the 
" ' ,TaJ Kahal and the Cultural Heritage of Greece, 

Cdntr^i of^such cohtamlnatlen of the world water ^supply wuld sees to be a matter 
that should be given even higher priorities on the human agenda/ 'It was issues 
^suah^^is- tKeie^ together^ with the problems of wastSp t^at moved the United Nations * 
' iJater reconmiend measures for the better planning and managesieyit of 

thS^told'i Wter resourees and to urge governments to design appropriate fraffii- 
ws^ks Mthln which different posl£l©n#, InterestSt and ^ppr^aches could be bar* 
mnizedi „ « 

Surely^ Envlromnental Education Has a Role Here / * 

(7) Halrobl 19771 The United Nations Conference on Desertiflcatidn 

Sivilar strategies for cooperation were also advanced in connection ^Ith the prob* 
l^i of desertif ication and here the rationales can be seen in the magnitude of 
theSehallenge. According to scientists/ between one-third and one-half of the 
world *s land surface la arid and sbme 62S million peoples or 14 percent of the _ 
world^i population, live in vulnerable drylands. Of these, between 50 and 78 mil- 
liaa are iroiediately affected by decreased productivity brought about through 
desertification. " , ^ 

During the last fifty years ^ for eKample, on the southern edge of the Sahara alone, 
€50|OOD square kilometers (65 million hectares) of once praductivo land have become 

' desert. Throughout the worlds about 60,000 square kilometers (6 million hectares) . 

':ar# being lost annually to desertification, Areas of greater size are partly 
dmaged. The losses wrought by the process are manifested in yariouff wayS| the 
most serious being the loss of degra^tion of hman life. It has been estimated^ 
for example, that during the drought in the lahel, over 200,000 people died^and 
millions were victims of severe hunger and malnutrition. Moreover, in lands which 
atiS affabbed in degrees by this form of environmental degradation, the gap between 
actual and potential production (If the lands were not desertified) anounts to 
/Sesrly 16' millloi^ dollars annually. As should became clear, desertification is 
{%\im not only a major environmental hazard, but also a major obstacle to develop- ^ 
ment, And it Is caused ailnly by man^ wrestling to secure a livelihood under 
acutely hostile conditions. In Africa* where the problem is most severe, whole 
Gountfies are located entirely in arid or semi-arid areai and will continue to 
iuffer substantial loss of productive land to desertification. Others could have, 
their economic base destroyed, as ha^ppened to various ancient eivillzations, iiH- 
tean of the thirty "least developed" of the developing countries are suffering from 
disertlf ication. 



J^ftl^c^e aagnltuda of the probleh' there was, befort^ the Uni£id|fatiQns Con* 
^^^^S^MiiBc^ w foeus within thm international conununicy on dtsgr- 

^ ^ ittWcation and no international^ deslgMd specifically to eombat it, 

^lii^wtlp^^^^^ family and^Wrcr Intirgovirnniencal bodlsj 

roultilatiral progrMQaai, hawevar, hava dimlt*and contlnuid to 

'^fy^ -'* - - - ■ . - . ■_ . _ 

^Jilth cpjabattng desereifleation, Nowr however g thanks^eo tUm Oenferene©, a globml 
AeKbn^lW;^ elemencs ©f the Uiilttd Nylons Vsystsm 

^ " - have been psMiilid to launeh a world prograosie to halt thrnareh of the dtiartH* 
actlop has rfow baen startad ©n a broad front ratigl^g fren a grasfi belt aorosa 
k : Hotth Africa to the' Initiation of speeial desert pitroli In California, 

M The globai eoit c^f eorrectiv^ to prevant eontinulng net losiaa of land d 

S ttebuiK deagrtlflcatlon is estimated at ,400 milllen dollari annually — exoluslva j 
of national andj regional eosts of Infrastructure and 'tdmlrilstratlve and other* 
pr€|rame*?"iuppott machinery, Thli la th% ordar of Mgnltyde p£ th©* mlnliaTO anount - 
of fmds riquired to thieve and maintain "laro desert grewth"- The benefits ; 
lihlen vouid accrue would be In the region of l|30O nlllios dailars. annually, re* . - 
pra^entlng a b?^n#f It/cost ratio of about 3*3il, ^i§> hwever, woutd only h4 
fey ^'standing^ still"* To turn the tide of desertlf leatlen through raclamation would , 
tequlre, considerably greater eKpenditurei and produca everi greatar benefits * A 
taTgat of redueirig the area of deiartiflid land by six Bitlllon hactaraa'annualrtr ? 
through raelamatinn would involve annual feosta of 80O million dollars and benefits . 

• cloie_^^2*6 billion dollars, A.prograraDe for recovering land loit over the last 

V 2S, years -wau Id. thus coat in (he region of 20 billion dollars , spread over a period , * . 
of 25 .years I irith recovery of the damage achieved in 40 to 50 years* ^ ^ ^ 

Ji In order to, finance this prpgramraig an Ingenious series of Bieaeurea have been y y 

V ■ advobaCed, ranging from loans from national goyernmttite awd world capital markets . / 

and private investments to taxeg on desert -produets. Including petroleum i and 
Maesiroenta from atinamant% esi^endltures. Thia latter was among a nimber presantad ' j 
: to the UN Special Session on DlsattBa^nt, 

P. (81^ New^York 1978 1 Special Sesiioti oh Disarmament ^ * , 

liii the iisue of disarmament was examined from the pirspaetlva of Its pelatlon* 

ship to the development process* With an annual 'arm^ ^penditure of over 300"^ / ill 

blliioh*^ dollars J thft queitlon arises whether a significant tpercintaga of .the ^ - -J 

iW^y r^ not be directed to accelirating the development pro* y ' 

B/^ cesi» This passion comes at a time when rtie TOlrd vferld has intensified Its cAll • .-^ 

for a new Intarnatlonal economic order and greater autonatlcity in the flow of i Si 

■ risourciti hatwaen the North and South. ^ v % v:^^ 

i ■ fh a long^delayed reiponse to the clamoyr of the Third World '"^ 

♦ ■ that "thirty years have passed -'since the United Nations Isunehad the effort to ; 

estiMish a new international order. Today that order has reached a critical 
pl^^^^l^gr^^ that it offered for a better life f o* the whole human .'^ 

Sl^JJIirej^ frustritid. It has proven Impoislbli to meat the '■int^ar : yg 

IS&vlfi^ fundamental human needs* On the contrary j motm people a?a 

||,?Shim|ry^ ^ick, sh^ and llliterata today than whari the United Ka t ions waa 

#^|;i?fi«t:'sa£ this at a time when the world's produetion dapaclty has never 

taan grakttr; (#rom the Cocoyoc Declatatlonp Cocoyeo, ^iKlsO| 1976), 



fi|^pti;a growt^, the failure of* werld soeic^ty to provide a' sufe 

and^ not caused by any present lacK of phyal^al ^asouroii « 

alfiQe it is phyal^ally and tachnieaily possible to do so, riii problem today la 
not; absolute but ^oonomic and sociil maldistribution and miauiii 

^> ^ and .the^world a perhaps the most draffiatle example « Wh^ethar 

^|.g5Viri^un^t;iyllili^be^^ to reallocate readulfces, as'tha conferen^ is llk«ly/>>^.v^ 

to advoia^ii la pr^ What Is less probliBiatlQ^ hewevsri la tha fabt th*^ : ' ' 

^ in a wrldjihsrr^ peopla live In a sCita of diri dipriiyntion^ ^ ^ 

■ y Ihvistraents in ^4ul^ prove In the and to be a better guarwtor of ou? cfBllae** 
^^ tivr sicurity and ayj^ investments in armamenta, •Saeuri|y« 

threugh equity mgy yet -prove to be a viable optiQn« , . ' ^ , 



J 




8tiv 1 fonwental EdueatUti Hflg a Roto Here 



<9) 1979) S£t #ngg anjl teehnoloRy for Dgy gloptnenc 

It MuM lg«ln iiW f«r mtm prephitle ch^n aecldwt^l thai a dieide whieh b#pii 
irtih eoneem fst thm enylronminc shouM elose wUli n cetifer^net ©n Seiiinw ami 
fMhnolisgSP " Ha»u.i herein w« find eh# two dimensltfni of wan^fflade md Miyral 
wdtr» in jwtfli^oBltlQn If not on a eolUBlon cawtum. And hfir«tfl th^i fn^isagii 
«f ItsekhdliB b*^am#» eVen more clear, %m is both the cr^mtm^ and tnoujd^^ of 
tili itivtrenttift^ whieh glvts him phyaie^l sustenflnda and affofdi him the Qpp^tcu- 
fill^ t« IttfeiLlectuaU moral, soctali anaspUItual growthi and that In thm isflj 
ihd toffeU©u« rVDlutloti of the hufflan rflc* en thli pJaMt a acai© ha» been t«a^hM 
Hhihi throuih tM rapid aeeelefattori of seiina© and ttchneldiyi man had #ojUlt«d 
lh« f^t tfanafsfa hl« anvirentngnC In eOuncUas *?a5^a and M an unprtdt^tflt^d 

tbi ©lily havi Eranaferoiid the envlfomant, mm^^t, bue wt h«v« Bis^liUafltly 
^iltid uny «ia®tnta m the bloBphi^i Nrieal to ttie wtnEaflaflci sf Its^* j # ^" 
ay«i In feha ^r0£ela» we hava created a ^orld so n«w afld ao iiifefinaleaUy atf^ 
ftfMt that wa afa m linger abl® t© grasp tha wftola tncuitivaly ©r hasuttlly* 
iMttiow laarning haa net oriencatgd us to^atd an ovtfall pifipectivi on «ha 
^^p%%% diiianai^na mt our ivolutlon, mt hsva m baan abla €o dltoeprn cha aMuflng 
ewtteutly which ilnka €ha aetlona tflday with ttii eOfiiequiM** ot tcmttw, 
Thim !• pMbably baeauia aducation had fl&t bcon oade a funeflenal pavt Qf aut 
^fOiuttiva aativli,yt ®f k^P* P*^^ ^^t^ dynamic^ huinan pfegraiai 

tta afai hewavaf, afteouragad to bellav^ tbac a atart tiai at laat Jain Mda. Wa 
QUhn Confaranei Pfoetas has succaaded tn Idatstifytflg a aat^ef iiabal pfUritiaa 
Hhieh All hutnanity aharai. We have also ayeeaadad tfl aehlavtiig tha m^i^iairy 
toUlieal cenattiaya to chart desired eouraai of Mtion, la naidtd fiw ia a _ 

tofa Mtiiralad patciptloii of, these dflviiopmansa which will eflabli ua f6 tiik|iort#lid|« 
Ihit |ha natural and ®aft*fiiade envirotutenci art ptDfQtiftdly iftterdapandant aftd aet 
t®*taf€ ©uv Ufa ayppoift ayitem in a my whieh ia ttiily raci^nali ^ " ^ ' 



MaMM aia© ar« tha eemailtmints of tea^uraas Mi tf fer ta m^tiaary ^^^B^^l*^*^^ 
te ©Uf^MW undiratatidlng anvlr^nfnintal #dueatlofi a» daflflad at T^ii" v 
rafltetad ae claatly in the Unltad it^taa Snvifonftantal EducatloB Mz ot If/Q* 
nasaly thati ' 

. Wvltofiiaancal iducatlon is an Intalraead prcaiii vhirt daala with 
Mii*a lntar*rajatier\fihlp with hia natural afid rrsan^ifiadt aurriutidinia i 
ineluding cha filarlen ot populattort growth, p&lLu^ion» faa^igaa 
allWitlan ard dapletlorip eonservstiopi taehnelogy aM ^jrb%nTlnd ^ 
rutal planning te the total envtrpntnent. ^ ^^m ^ 

Hf Ita patti WW la daterained to goritinije its cacaiytle f^otk in anvlteiiiBantal 
idMtlUni wa are kUc conmltted to eheourailng and aypportitig all aario^s^ affords 
I© anautt lhaa fha gain'i nada at Tbilisi art prspariy eanaoltdatad and the 
tmtlidationa ttfplMentedi We ara awrt^ ^f ceurae^ aartaln tfajor iMda^uaelta 
vlileh hava iApadtd pregfeis so fati thaaa Includei 

(a) tBiytflclint Itteorpetatlofi of anvtrofUtttntal eeneirtia in ady^tlMal 
Mi^rUul^l 

(b) tea lifetla aupport or aElniulua f^r thm pfaparafelott of apprepfiata 
toitmtteaal naterUls, iiicludtni tiachinl guidga^ eascttoekSv 
avifti^'^vlfttiaLl Aids I ^ 

iBadtflMti attantlen to thm adu^atiM and tMinltij of «%aeliata 
u&d ' tM^htr iducatorsi 

(i) Tea tav^ wt^foCTftl MVlrenmOTtal education pro|T^waa for uttw and 
tUMl i^friiUfei&nai 




(•> Aiffioit total abstnce ©f legislation fclatad to the imroduetlon of 
•livltoiOTintal tdueatlon In the torml and non-formal iductttlon 

(f) Attsene* of any srganliatienal framwork Ifi ffloflt eeunctles lor in- 
vltotmental edueatlgn, in which rsprtstntatlvis educatlenai.and 
enviromnsntal protection authorities ^ praet Icing teachera at 
f"lffirint levali, orgfinlzaclons eoncorned with envifonrtental 
iduMtl^n and the inasa tnedla Muld eome together and feraiulate 
polloleai 

(g) Inadequate prevision for the orientatiDri (eduestlon and training) 
Of p©lley*makerg| planners and prefeislenala «hose work| actlens 
or divisions have an topact on the envlronmeEiC| 

(h) %aree tesourees including financial prdvlslpn©! 

(i) Lack ©f eoordlnatien of United Mations' progrtotfties and activities 
at the regional and Intarnatlonal lavelgi 

(Ji Certain important iherteemings in the conceptusl app^tclatlsn e£ 
the isauiSi 

OV0t£Qning these inadequacies is a key item In out atrstegy and planning in the 
0tm^ of anvironmintal education, essential ewnponent of that strategy la tha 
MciMlty of mobilizing the entire United Nations' systam ch«oU|h a prOMgs of 
rt#Wtle Joint prograwmlni on environmental education* Of iqu^l Usportanee in 
this regard are the attefflpts by UKEP to ensure chut the tflofflintrt gentrated at 
fbilisl is not lost." To this end we have set the follewlng tlsjetablai ^ 

(sl) By mld*197| i . 

(jL) - To have uftdertaken theaatle jblnt pregrsmlfig 
on environmental education 

(J.II To have developed a coordinated tlnltAd Katlfifia ^ 
envirorUBental education prograTOe 



(*) By the end of 1979 1 .. - ' 

I . ■ ~ . ^ . ■ , . 

/ <1) Full functioning of the prografliBie activity etntre 

I % for^environraental education and training <AfriM) 

1 (11) t TO /have begun to coordinate ImpLemantstloti ©f the 
6 United Nations environmental education pregfamaa 

' (ill) To have held a workshop on the inpaet o£ OTVtrannsan' 
tal education at graduate l^el 



Ci) iy the end of 1980 

m 



Promotion of a series of eKpariwtnts dn tgivite^tiiaenMj^^^^ 
aducat ion , t eaehing , training » and r t^tapeh - y ' -f^ ^ ^ J[^^ 

tr^EatAbliahTOnt of the tfrogramme activUyJc^njfcit i^et /^.r^tC^^r 
";,\€ttVlrofUDental education sand ttatnlng <Eiit<jp^)^^^.-^v^^^^^S»^^^^^^^ 



(li) 





(il3 Comparative studies of environmental educa elfin in 
developing ttnd developed countries 

. ttllj Purthar researeh and developtiient on envlrorajfintal 
edueaclon 

(m) gy tlig end of 1982 s 

iij Advaneed application of new Ideas, the reaults of 
1 @Kparlments and experl^ncea 

(il) Establishfflgnt of the global pregranwe acclvlty 
oentra for envlronmantal education and training 
md of an intatnatlonal pantel of ttperts M m 
advisory body co It ■ 

<tit5 Advanctd toplementatlon of thm United Haclons 
environmental edueatlbn prograinne 

Wv) Itejot evaluation of sclil^vementS| problOTs, trerida, 
and lasueai Ineluding evelyatlon of thm prog*ft«mi 
activity centres 

tti tbt final ftfiftlysiit howevar, the esntral Issue ii not whethe* the tioetabla 
la rMlistiG oT accuratep or even whether we achieve thm goalg outilnid what 
is mote topo*tant Is the SKtant to whieh eaeh goverMent will ba etie©u«ted to 
coneelve %^vir©twnsnEal quality as a persQiiaJ responslbillcy* tti tblfl «g»rd| 
thm ehailMI^* to educators in halping to broaden the world *s an^tf^nfflintal #duea- ^ 
' tlon b0i# is nothing short of revolutloiiary . But that is no, rtMOr* « ba dgfeated 
to adVOToe, as tbli may yat be one of the meat Innovative and eTMelve parloda 
in adjuitlfig litar relationship to the natural order. As oni wiga eOTffliptator was . 
Moently to ancourage us, "in our life tisi a new phase has opefled in the stoiry 
of our speeiasi our new understanding foreea iis to coneada £hat tha, planee was 
not degignad ^ith ua in mind ^ yet we have i€ in our power today to mkm the 
world at laaat our home" (Oarsrd Ftel)* 



WORLD ENVIRONIVIENTAL COMMUNICATION AND KDUCATION NEliDSi 

HOW THEY VARY, SMlSV IT MKANS 

2 

B* Ray Horn 

pr. Frlt2 Sciiumacher, author of one of the moat relevant books of our clffle, Small 
, la BeflUtlful C1^^3)* died an untimely deach last Septenibef In Switzerland. 

'ShertJy before his death. 4,000 University of Michigan students welcomed him as 
hero and patron saint of the world Envlronmenf-ai tovement, Ralph Nader reported- 
ly aarrlfls a worn copy of Small im Beautiful. In his ralncoac for reading on 
airplanes. And at a press conference, the Governor of California waved a eopy 
in front of rtporters* declaring that "If ygu wane to understand my philosophy, 
read thti" (Woodward,! Barnes^ and Bishop, 1976| p» 50). 

Dr. SeiiUffiaeher's tnessage was as simple as it is powerful. People can bast meet 
their wanes by . flrat sealing them down to what they really need and by, seeond, 
developing seeially and environmentally appropriate technologies to help satis- 
fy those needs. Such ideas, to be sura, are having a profound Influence, es- ^ 
paclaliy in the International arena. The U.S. Congress, for example^ has autho- 
rized 20 million dollars to the U.S. Agency for International Developmenc (USAID) 
to help the leag-developed countries invant appropriate technologies (Woodward, 
Barnes, and Bishop ^ 1976). 

Although derived Independently, my central theels and the, praotical guidelines 1 ; 
will present parallel and support Schumaeher*a tneesage. The cornerstone of my 
paper/ however, will be the hard data recencly collicted through a study of an- 
vlronmental coimnunication, education, and InforniatlDn resource-needs in 136 
countries,. This foundation study was conducted by this author and two other 
principal Inveitigators, Dr. William B. Scapp and Dr. Louis Albala-lertrand, under 
the aegis of the new United Nations (UNESCO-raEP) Internatlpnat Environtnental 
Education Programme (Horn, 1975b; Bcapp, Albala*Bartrand, and Horn* 1975). 
The overall strueture and process of the new UHISCO-UNEP Program, however, hav® 
already been well described by Scapp and others In a numberiof recent artlclesi 
io they will not be outlined here (sea Stapp, 1975^ 1976a, 1976b/ 1970| McGregor, 
1977J and Ingram* 1977). ^ ^ 

In this paper, t ^ill first describe the nature and Intent of the worldwide 
needs-asseasinent . Second , I will present aome of Its key findings. Third , 1 . , 
will compare the findings from North ^erlea with worldwide trends. Fourth, 
I will identify aome themes that reflect recent thinking about world-development 
problanis. Fif^i within the conteKt of these themes, I will discuss what the 
findings of the worldwide study mean and somt of their implications, Sl^th , I 
will offer a few concrete guidelines for future^ environmental education (EE) pro-- 
gram davelopitient In North Sirica, 

The UNEgCQ-UNEP Worldwide Study 

The 136^country study gives us worldwide data abouc environoental coimiunlcatlon, 
iaucatlon* and information resource-needs and priorities. The study helps pro* 
vide a aound knowlidge-base to which nationals regional, and worldwide EE policy 
decisions can be afflKed. The study will be replicated every 3-B years * giving. ^ 
ua the needed information to help measure^ evaluate, and racoTOend change over 
timm* Any attempt at planning EE strategias without such a knowltdge^^baee would 
be like driving blindfold'edi you would have no Idea where to stear. 

The data ware gathtred principally through a, 177^1tim queitionnalre whieli yielded r 
the rraarkably high response rate of 8^ pereent* the usual response rati for this' 
kind of study being abQUt 20-30 percent. This rate can be accounted for* In parti 
by the very high tncerest expressed by UKEi CO member itates conctrning 11 snd| In 



^thm views ejcprsssid In this paper as well as the silectlon and InterpriCatlon of 
facts ara the responsibility of the author and do not necessarily reflect the 
Vlfws of UNESCO nor UNEP. 



^Bnvlrorwental CoWunicatlon Program, School of Natural Resourcasi University of 
Hlchlgan, Ann Arbor* Miehlgah 48109, 



pflftieulflf , cht UNESCO-imiP PrDgrani. Anotiiir ilkQly influenee on the high , 
tf^sponse rata %?aa thg par sonal vlBita .by EE conaulCanta to 83 countriea in the 
3L#ss-deViloped world (for eMinple, see Hotn^ 1975c). 

eaordlnaetd^ through the Ministry ef Educatton of each UNESCO mmbmt stata, 
muitidigelplinairy tmrna from all majot social aeetora and interests were in- 
itrueted to meet jointly and eomplete the ^uefltionnalra. The teams wsre to 
comprise not only envlronniencal dKperta and offlelals but also repraien tat Ives 
of cltiien groupi and policy-makera. , 

The quastionnalre sought quantitative and qualitative information for aach of 7 
ttajor QBLt^Qfim oi resouree-needa . The coneiptual framework delineating and 
interrtlatlng^ the aategQ 'lis is shown in Figure 1, The unmeasured or aasiOTed 
Influences a.ra shown with jotted lines. 

The two roost basic Inputs wctc EE lefrlBlatlon (measured with 8 questions) and 
fyndg for EE (meaiured with 10 queations) » Aa shown in the aocompanylng Figure, 
a polltleal wllltnRness was assumed. The Jour operational faetors werei 

• 11 Qfganiiatlons and aasQeiatlons (miasured with 5 questions), 

# ttained BE paraonnAl (meaaured with 8 quest Ions) i 

• EE instruetlonal materials and media (measured with 12 .questions) , and 

♦ physToal facilities for EE (measurad with 5 questions). 

aiven the needed planning and coordination, and thg proper ttolngg phasing and 
mixing of .the important elements, various kinds of EE programs for different 
target groups, In or out of school; can he put togather* Also Included ,would 
ba mass madjLa programs for the genaral pubXio at specialized audisnces, thys, 
the queatlohnalra assessed the need far a wide range of altgrnativf program 
types ''(measured with 10 questions)! " 

Baaid^s the S8 questions covering tht 7 eatigoriss, other items were also Included. 
For eKamplei there were queries about the rtlatlonshlpa between and within ©aeh 
oategoi^yi and there were many open-ended Itims as wtll. Our aim, though, was not \ 
to chop the world into separate pieces lik^ chunks of Ice, but rather to melt the. 
now fragnewted. EE world Into a single oc#an, and then ftudy its life eurrentSp 
croascurrents, and the contours of Its waves* In all, we were able to capture 
over 24,000 coded pieces of useful Information through the mailed questionnaire , ^ 
alone, 

Beyond the questionnaire, other Itelnds of complementary Inforpatlon were also 
gathered. For eimmple, a great deal of quantitative and qualitative informatlop 
was gleaned from official United Hatlans statistical documents, apecial public 
and in**house reports, and from the 11 consultant mlsaloni to 83 countries (for 
t3£afflpi#, see Horn, 1975c), Thus, the eictensiveness of this first worldwide 
study was Indeed large, creating a whole dta of information through n^liloh to , 
lia^lgate. ^ 

Since a bo^lc^length document would be needed to relate all^ f Indlnga, only some of 
the key^ aspects will be described and Int^rpretW below. Further, all comparl-' 
sons will be made relatiye to the world average <mean) score for s particiilar 
itm or clflster of items* In other wordsi iiiitiad of comparing one region with 
another, or singling out certain nations, the mert neutral praetiee of eoaparing 
and contrasting regions against a worldwide bas^eline has been chdsent 

On the dther hand, tt may be necessary to break regions do^ Ifltp subreglons 
of even smaller unijts rer operational purposes, Hmy aspects of some reglona, 
for exTOpli>'W^ diverse to make uaelul lenerallzationa. In such oases, ■ 

averaging may <^ more than It reveals. At this time, however, only findings I- 
at the regibriiil level will be given, North Series, for examplei will be treated 
as # iiRll^ filleaal unit, . r'*;; 



Worldwide EE Reioufee Needa and How Tltey Vary 

Our major findlng.on th© worldwide level was that 71 percent of the countries 
surveyed had "very high" levels Ui needa for EE resources, "Very high'' means 
equal 1© or graacer than 4*0 .(on a 5-polnt seale) . toong the very high needs, 
those perceived as being the most intense at the world level werei 

(1) the training of personnel for environmental education and 
^ eomunieatlon activities (81 percent of the countries) 

•*^the lack of trained EE manpower therefore being per ,ap8 
the most serious conatralnti 

(2) , the preparation of instructional materials and media (73 

pereent) » and 

(3) th^ development of integrative envlronmentally»orlented 
^pVQgtmm (68 percent). 

Reflecting some of the Imbalances atroni nations * we found that almost all (84 
-percent) of the countries with a *'hlgh" (above 3,5) level of need for environ- 
mental edueatlon and eoronunicatlon programs were from the less-deVjeloped , regions 
@f Afrlea, Asia, Latin America,^ and the Arab States, But some si^iifleanC 
pockets of program needs were also found in the .nora-developed regions. 

Other conclusions Indicate the neeesslty of a better Integration of aptlvitlei 
concerning the environment with other national programs, espaclally with these 
in the formal education sector. Formal eduqaclon programs are often conducted 
In isolation from mass media programa and other very influential eommunlty 
.aetlvltles, ' 

A great deal of stress was also placed on the need to structure the eontent and 
orientation of EE programs around i 

(1) concrete problems (for a good programmatic example in North 
America, sea Watklns, 1975), 

(2) the acquisition of prpblem-iplving skills (examples of the 
range of such skills are given by Pmnon, 1972 1 Havelock and' 
Haveloek, 1973| Koberg and Bagnall, 1974* Horns i975a| Adams 
1976 1 Alshuler and others j 1977 i and Souder and Zeigler, 1977)* 
and 

(3) \ interdisciplinary approaches (numerous North American 

examples may be found in the back issues of The Journal 
of Environmental Educatlgn ) , 

Slxty*-elght percent of the countries responding felt the need to strengthen 
organizations in regard to partieipatlon In EE activities, in this regard, the 
less^developed countries expressed a greater need than the more=developed 
cduntries. While EE organizations are just now beginning to emerge in many 
countries and regions, there Is perhaps an oversuf f iclency of such national 
organlsmtlons in North America— again reflecting the great asymmetries worldwide . 
In the future, we are likely to see not only the r^pld growth of EE organisations- 
in the less^developed regions, but also a reduction In the number of national-^ 
level North American EE organliatlons. At the same time, the North Merlean 
organisations will screngthanas they merge In order to lessen their Inefficiencies 
and redundancies. Moreover, we are likely to^ see thenf beeome more international 
to better reflect a Spaceship Earth philosophy * 

Within the next decade* we will likely eKperience the emergence of an Interna-' 
tlonal EE association, patterned somewhat after the now existing International 
Communication Association (ICA). An Issue-oriented, multilingual, scholarly 
international Journal of EE will likely emerge too. Such a Journal would.be 
designed around concepts of global unity as well as dlyersity* 



Aecordlng to oue w«W iurvayi some regions of our glob*: varied dramatleally aa 
to their needs «of JBft resburcifl, Some reilons of thf worlds for sxampla, eonsls* 
tmtly Mportad needle far El resoureei which were higher than the world averages. 
Afri cifli for txawple^ ^as eonslstently higher than the world averages aerosi all 
^tigorifiB of IB rentturees. Along. with Latin ^erlca, Africa had the highiit 
levels of needs vorlltolde for out-^of-aehool adults , - Africa also reported needi 
equal to or greftcer fthan 4,0 (on a 5-peint acale) for EE centers, oreanigatleni 
and aaaoeiationa^ mni trained EE personnel . 

As one might prtdlct^ the Arab States reported a level of need for El funds that 
waa lower than the Horld average. They did, hswever, report a need level equal 
to or greater than ^ii*0 for both EE organiiatlons and a SiOclatlona and trained EE 
perapnnel . ' 

Asia reported a level of need equal to or greater than 4,0 for the development 
of BE programa , Mor^ specifleally, its greatest needs were for programs on 
the priaarv, seeendayy / and posfc-seeondary levels. On the post-aeoondary levels 
the training of teaehera and other profeasionals received the hlgheat ratings* 
Oenerally, the lindlt^gs for the Ailan region refleeted high levels of needs, 
but not as high aa AStlca or Latin Amerlea, Also bear In mind the population 
differences between A$la and ether regions. The country of India alonep tot 
exafflple* has a largesf population than all of Africa and all of Latin A»eri« 
combined* ^ ; 

Latin America eonalpCently had levels of EE needs that were higher than world 
averages ^fdr~all educational lecters and across all EE resource categories, except 
for primary school pi^ograma, As mentioned ^ and a point wprth stressingi the 
African and Latin Aa^rlcan regtoni showed the hlgheat level of ne^ (cofflpared 
with j^ll other regions) for out-of-school adult programa . Consistent with world* 
wide scores I we also found tha^ Latin toerica had given a rating equal , to or 
greater than 4.0 for funds for the development and testing of EE Innovations and 
for tralhed EE gersormel to develop Instructional materials and programs for all 
eduaatlonal stctors. - 

Northern Europe reportedjje^d levil equal to or greater than 4,0 for funds to > . 
develop EE programs the primary, secondary, nost-secondary levels (f specially 
to train teachers mi other professionals) and for out-of^ach ool youth progMma,,. 
this region seems to have the necessary trained personnel and know-how^ but It. 
appears to lack the v..esources to TOeac Its programatlc needs. 

Western Europe was ewslstently lower than the world averages acrosf, all El re- 
source eategorles. Xn fact, this region reported no needs with an liitensity 
'equal to or greater than 4,0, If the ^,0 criterion were lowered to 3*5, however, 
a need structure similar fo (but Ifss intense than) Northern Europe would tmerge, 
but with a greater stress "^n out-ol^school adults than on out-of*sc hool youths 

Eastern Europe « on the other hand, was consistently higher than the world averages 
in its need for t% fMnds* across all" sectprs except for out-of^schoo l adult pro- 
grams. The resource needs with a level equal to or greater than 4,0 were for 
(a) funds for thi development and testing of EE Innovations for all educational 
sectors except out-ol*sehool adult programs » (b) EE leadership training for all - 
edueational seatorSff %nd. (c) IE programs at the secondary and post-secondary 
lavels. On the p0eE*«'seeendary level, the needs were net only for teachers and. 
other professiOttals Wt also for students in general, 

Sotftharn Europe letpaited a need fof fund s that was equal to or greater than 4*0| 
but this region dil(#red f rem all other regions In one Important way*. Southern 
Europe was th^ mly Region to report an Intense need for EE leglalatloni thiu 
unique need was Mpavted in relation to funds for EE program development on ail . 
levels of formal especially for teacher training on Che' post^sacondar^ 

level. Thus, Southi^n Europe's, primary needs for EE leglslatioij funds |^ and 
programs were consistently higher than the world averages. 



Afe |p0lnt| Cbtn, m e*n pneraljy mmy that| among ofchiC things, 

ID 0vir 70 pereenfc of fchs countries studied had "v«cy high" 
levels ef ne#d foir tt resources » 

(a) 0Ver SO pereent of tihioae eountrles with "high" t^mU of 
Med were In tha world's less-developad regions i 

(3) most countries ^ppiared too poor to establish pr^^ 
grams without oiiteid# financial aid, snd 

most deuntrlts UeU#d sufficient trained EE pefiOfinil to 
usime EE lead@r$hi|» roles and to ensure quality p^o^rams. 
* . . » 

1^ ^ l^iMtihellt then* one aould say that although funds am « Mcesgary ingrediant 
i» ttufcj ^J#yelopffient of EE ftegtmSi such eeonotnic assiatatice ii not suffieient to ' 
i$i^mt programs* Technical md managerial skills are mlm a precondition* ^Ika 

ttiftdai such EE skills .^;*e also In shortest Supply in thi lew-develeped coun- 
ftiri^ii, This may not surptisi anyone » but the point is th^t W do not have to 

j^nymore* More Impgttantlyi we know something about tW ftompleK st^uetuM- 
^lE ^;ii^|t need category^ what some^of the key interrelatiattitiipa are, and we ean 
'^iUfm'k m & level as eoncr«te m speeifying who it is within th# genetal eategory 
ali, mf i^ m university that nesdi EE the most, We oani t0V w«*^le> tell you , 
lrti#^i\^V it ±8 (a) pre-serviee teachers, (b) other pre-satrviw profssaionals, . - 
i^Mgineers, or (c) ot^w atudents, 

rigMm 2 compares and conti-aits each of the 7 major EE tmmm^ eategories for 

j^etioa with the world* averages. As one might e^p^et, ^orth America 
tr^^ ig^warally lower than the worldwide need-levels aerea# moiC categories. In 
tm%i^ m need for EE legislation was reported in the North Awivlean teglon, 

M shown, the need for EE organisations and associatimi.^ phyaioal. facill^ 
'-MUhv ^^^-. Instructional tnaterilkls was relatively low, 

Vi%mm i also' shows that the need for IE funds in North Ameiria^ was^ rights- up . 
tlhW^ irith the world average. This finding iurprised many -pisople from other 
ragiwii who see North Amertca M a super-rich region* ^rtiet th^y dd not seem 
to mlt^a» however I is that the great financial wealth within the region is 
m% iti the hands of environmental educators. Thus, within the region^ there is 
$ need for additional funds to adequately reacll W $mlm. One could 

^tm^tim the situation by aaying.that where most nations qonalder themselves" 

fortunate to get pennies allocafced to EE, North ton rica perhaps allocates 
4iM^i to the task— a task that is going to take dollars tvi ^ceonpllsh. It is 
mt ^ mttmr oi fiinds per then* it is a matter of how theji.are allocated^ a 
ijiMttW af -^priorlty. And priorities mirror values # 

M ^%m^ we all have to mt occasionally, the quantity mi quality of EE per^ 
saniial ms related to availahle EE funds. In North toerl^n^ Che need for trained 
WIp^Mannel stretched across all educational sectors* And, m shorn by Figure. 

order to meet the netd for EE programi , then, you mmt have compatently 
tr^it^iid ES people who have th$ require^d funds to capitalize ofl the existing 
^ piiyi^i^lil facilities and instructional materials and,medi#» Andl as mentioned, 
m^4 tot physical facilities and instructional materl^l^, m well as for 
i^r^lini^lltloni and asioclatieniK was relatively low. ^ / 

$im^ of the input and operational factors listed to th# i^ft of the "proiram" 
aat^^H^i^ in figure 2 are hlerided in order to produce an BE programj it makes 
mum tha-t an unmet need in any of the input or operatiowl imtotm would affeefr , 

IWHl of need in the program category. Please keep In wind that all of the 
^l-^iMi shown, and some/not shown* interrelate iff some vnry complex ways and 
th^t Wr intent here Is only to draw attention to some &t tM most, important EE 
r©#<;iiMwa*needs iis reported by UN^^ ; 

\ • 
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Again referring to H$Ufm 2, note that it atatisctcail^ «Qittfein«e^ the scoriii for 
pre-schosl, prlmar^i m&otidatyf and poSC-secondary ^dwc^fci^n* It also includes 
©ut*©f-seh©Ql youth md out-of^aehool adult scera^ itt mm c^olumna* At 
this point it would Mt ba vqf>» useful to break dom fi$m4 2 into its six now*^ 
€onbined sectorg lii^ifuse tht wad structures for mmk ttf tihm mtm vary similar, 
with one eKception^ 

In Figure 3, wa hsv# liplit thi deviating septor from th# Qth«^«^ As shown, the 
need for EE ptograwi^ for out^ef^-eehQol adulc pepulflcl«rt# r#^^hMd on unusually 
high level. This mkm sense> of eourse, In light al feh« #p^^«^nt high level of 
general public "awnfi^tteas" of environmental coneerng in V&tt'^ jAw^rica— 
of being defined all Just a general consciousness oi ft ^lfcM#1CiOttj but without any 
direct attention t^ it or defirtite knowledge of its ft^ftwv©., AlfiNr the smoldering 
public concern aboufc wvironmMtal abuses caught fir^ in wrXy 1970'i, publia 
Avaraness clisbed rapidly and. flow seems to have lev^l^rt ^ ^i:^ecially in North 
Amarlca and Europe, Cn many pther regions p howeyaie, ¥m<^b #WWi»efla is just now 
beginning to spread widely (cf* Hoth* 1974). 

But> as all good EE ^4ucators toow, awareness is ai^ly ttW Calthough critical) 

in the long problem-^«0lving prpcess of beftmlng knnoi#l«&(l)|^lliIbi# albout problems, 
developing attitude ftbsut thWi and engaging in th^ ^mmm ^JE learning how to 
actually change tb^ ftttuation* Sooner or, later we ^tm mph of theie aspeeti 
Into our net.. Awar#WiSi then^ precedes the other ^ m#aesaary but not 

sufficient eonditloyi^ to effective environmental preblism^aaivini. Our research " 
shows a rather uttm$ need in Worth America for out*0S^«^«l.1H'auit programs that 
ancoapass ell phasi^. 0f envlrowttenfcal problera-'Solvlti| j» # ^#^4 feliat is not being 
adequately met in ^mth America* 

What the Findings Hmm 

The term "meaning" cw encompaiis at least five aapiiaftw. ttoMft we can talk ill 
tens of (1) the i«i^tit or purpose of reporting auc^ riW«t^J* i6.$ndltigs, (2) what 
l^nds of realities th#y designate or refer to, (3) i^hM th^y 4^fim or trans- ^ 
late into, (4) what caused thw» or 0) what their ^Ktmts^ m tlte future might. 

-be* , . ^ ^ ^ ' * ^ - . : 

1 - • ■ ■ ■ 

Rather than attemptii^g to deal with each of these fim mi^mM tha term "mean^ 
ing" 'in a serial way/ ttey will be limipid together WW Xmm%y md ioma of th^ . . 
Bore substantive immB will be pinpointed. To help d^^i^hW nhat the findings 
man, however, it wiU be nec$#ssry to identify a^^ (^8 JUr^er problematic 
aapeots of the worW ^ys'taa that contribute to the pttfeWW fk^ Jindinga have 

^ taken. 

In a paper presented earlier this year (Horn, 197e), t i^l^mtM^i five major . , ' 
thaaes that reflect Meant thinking about mtld^dmvmX^p^mm fmhlmm and tjie chang* 
ing strands of the mtWu socto-political fabric, tod it these problem themes 
that provide the con^^Kt for conducting a worldwid.^ tl^ nmA^ mmBmmt^ Witliout 
adaquate elaboratioii of a problem conteKt, It would bii mmlf iwpoaslbla to . t ; 

acourataly decode tbi^ meaning of the data gathered^* 

fharafore, not onl^ are there gome important varian^j^^ ii^ tl<#^tt#eda for EE 
resoilrcaa among various regions ^ but there is alao' ai mmh^%i^i$m' timplate of „ 
thaosas or crosscurriiinta superimposed over' any Interw^ti^iiaX ^MK^tt to maiurap i 
avaltiate, and matiutf those nii#ds. , ^ \ t . * , - 

fha firai th«e. cow^i^fed a recent shift in the ffleW^t Vtm "aatloaal 
d€Vel^^ent"--eapec*^Wy in thm less-developed amnmpm^i.. I^^%m$h the comi,t« -^'^k 
■ant to national d^v»^lo]^ent has been worldwide, tm WMttii^l km toe#n shifting . ^ 
^lie^nd the oaterlal^^ and aggravate growth ohjmapivm ^hUh i^mimt^A 'the 
outmoded models of li'Sicio-iconomic development. The nm tflodi^l^^ include sufhimul^V^rVf C?.^i 
t^la objectives a^ wati^lned improvemc^nti in the qwli^y ttlf mora a^uitaMil^/^r^^^ 

partlaipation in thil benefits of development, the lil^^il^^ti^ #eyta poverty^ ,;r^ 
md higher amploym^n^ ra^ts, - - ' '/^^i^^Xif'^ 
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iff^WM^the shift awsy f r©tt an ever-emphasls on high-level, ctpl- 
rSSiinlcation and edueatlon taehtiologies~a$aln, flislnly In Eha 
'eSuttiiilM*. Although hlgh-ltvtl teehneleglai cli^rly Have rtelr 
l^i^^iecondltlona are met, othef middle-rangi t^ehnologti^ aeem 
meeting th© prime ©b J tet Ives of a mo^i MuleaWa:natiQnilir 



llobal dev^lopmant itwtag^, 

^^i^wilthi^lh'^^^ tha growing eonetiti iri lema regions at^uc htgft , 

^%rj4^de««^^f|l4S^^ aome nationa ©n other i'. Such eoMiMs ^m^m brought -aBoue 

of the production and dlmtribntlon of somg Mmmleatl©!! and 
materials and media. Pushed to \tm extrame, eultwal itpiUdaacy 
mii he nice hewing to brush your taaeh twie# a day you have npthlngM 
' ^'Stit* €3Ctreiiias aside, : at iti base, thla eoncam' rafltCta tHe eiaergerice ^g^^^ 
' ^ -'—Ml patterns of aoeio^eiiltuMl daveloproenE wt*Ld\^ide; 

iKir 'values on n^ional salf-relianee and Siie-d^t:erndniat:l©(i;iijia|^^ 

m-m^^ An^'y^urtJi .tlieme elaborated the Idfa that mwh of the Imperted cc^uonunlcat^oa «jf;A'^^jy 
y}'yv educst:ioii mteitals and media used In some eountrlei have ^ew Ipc^aslrtR the ' 
l#MUsocioe£oiia»U gaps among the various aoetal strata irLthin aooe Wtions, aad ba*A 
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%lfaen the urtan and rural popnlatlons, espwially in lesa-davaL^pid ^owtrlas- 
^ile part oi tht^or^lginal assumptioti was that the importsd medls ^ould n^^ow^ 
the gaps through what_has been called a "tylekle-doim" theory development, i 
sose^^eent rgaearch Indicates that the tfflpwted media way te aMtnhuting to 
the wldtntns &f gaps (ef . Rogers i 19?6| SchraMa and letne^i 1976) i 

The fifth thisi I elaborated in my m^Ximt paper dre^ attanttoi the aov?^globa^):„_ 
conc'ST^bout thi relatively low degree pf local partieipation to oaclenal 
and iMiWtlOTal development efforts. The old "top down'' appr^SQUea. In which ' 
loeaLktlzMP Cor entire nations) were tn aCfact told what thpte probl^a wete 
and than per^uadid to fallpw eertsln specific lines of action eo iolve rt^i ^ 
are now ©billets. Consequently, national and transnatlnnal eot^unieatlpn atrati- i^j^ 
gles have b^an shifting toward less directive roles to, ''aasist" *n what ahould , . 
'^ecoise a diiaoeratlc self-development process, ' , , 

iaeh &f the abovi five themes and their elOTientSs to be sure, dynaMcally , ft^jl 
^ intwoDfttieetid with one another as well ae vtth many of th^ as#u*ptl©na under- ^ ^ 
^ lylni alt^raaelvi H strategies between and within na£l©na, Till Mj^r point is 
that thm IfltLtrnatlonal development eKpertinoes-of the last few d#eades Cpartt- 
ettla^l^ In ligs-daveloped tountrie^) have taught, or should ha^t tMght, national, 
tod international environmental and EI problem-solvers and pollo^^developer^ J.,;?^^ 
^:bany lessonp, Th© central lesions are CD that there mtm #pparsnt:ly many ^Ittr- ^^^^>\\| 
native yet Xralid pathways to national, reglonali and global dwalofment; and 
that ther© s«i therefore, many alternative ytt valid foras of It^ which aw , - ^^i^ 
likely w^^^^^^ ' „ 

EE and National Davelopment 
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v8om -ef the questions the less-developed eouBttles will be asking about.^ 
cohc^tn tha rglatlonsljlp between EE and overall nstion.! devflopi«6«t4..^WhlW^*^# 
in Kotth AfflBttlaitheV itress <at least In tha tomal education, coiiimi»n465?).<1^Wrbe»A-^^ 
on 'wti«t IE can do to Jipgwde formal educatton, the queattoti rte Jefl»-a*v^l0p?d 
counttie^ will perhaps be aikl^g oofe ofean li what can H do t^t fiverAl^, socio- . 
Aconofflierdavalopnent • 
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In mmm ways, ch#r# art. slgnlf leant differences in the most pQSlar North AmerlGan 
brands df IE and thm klndi neided to beat meet. the Indtgenously detarmlned geals 
of many liss-dgv#l©p€d countries. Only a few of those differences, howeytr, will 
hm identified below. ^ . 

-Sine© ttost people 'In lips-daveloped regions sptnd their Elme and energy attempting 
to meet their most baste physiological needs (ef;; Maslow, 1970| Watt and others, , 
1977, pp. lOlff)* IS programs In thosj areai are going to have to help ffliset ^ 
thoaa needs (e£., for example, Faurfe and others, 1972| and OISE and UNESCO, 1975). 
We know that an enttre organism is Involved In • the gratification of a ^trong need, 
so /Wgry person is very unlikely to find the kinds of EE aetlvltlei usually 
llited in North ^erlcan Gurricular guides relevant. There are some excapcions, 
of eoursii The ve*y stnall privileged groups who live in seetlons of urban 
areas In many of the lesi-developed countries, for e^cample, attend aehools very 
much like those f^ldsspraad in North toerica. So the content and approach would be 
much more meaningful to them. But they are the small minority, 

Hany EE programi Is Korth America are very highly urban-oriented, and rightly so», 
beeause that ia f^here the greatest needs have been, and that is where most North ^ 
toerlcane live. Host leas-developed reglonSj on the other hand, are predooinantly 
rural in eharaeter. tod they are workini very hard to prevent the wigratlon of 
people from the agricultural lands to the already overerowded urban centers,- 
To help narrow the urban-rural gaps, then, and to Improve the rural areas so 
people will want to stay there; EE programs in most less-developed oounttlei are^ 
going to Aave to be rural-oriented/ About 77 .percent of South ^la, for example, 
is rural* It Is aiaost the reverse situation in North toerica. 

In order to benefit the vast majority of huinanklnd , EE programs in less-developed 
covntrieg are going to have to put a very heavy stress on inereasing rursb food 
production, better nutrition, prevetitive health, and ^ more praetleal "education 
(World Bank, 1975, p* v), EE .programs will have to be much more elosely related 
to mployment and to the work-plaee environment (rural or urban) of a labqr^inten- 
aive job markets - > ^ < 

'Poor farming praotl^es, which may significantly contribute to the Rrpblem of 
excessive particulate matter In the atmosphere i might be a place to start a prob-* 
lem^ipeclflc EI program in, say, South Asia (of /Russell and Xandsberg, 1972, 
p. SoL EE program strategies have to tie loeall^ed, then, beekuse educational ^ 
objectives arise froiii a country's norms and cultural values which are quite 
diverse worldwide (cf p , for eKample, Horn, 1965), for Instance, in North America 
formal education Is very decentrailzed and religion H non-governmental . In many 
other countries, on the other hand, education is nattonallied and in some eases 
there 'is a strong national Ministry of RellglDn* These different arrangements ^ 
reflect different cultural values just as the' content and orientation of IE 
programs in North Amerioa reflect North toerlca-g norms and cultural values . . 
(La Belle, 1973| Bugkstl-Traverso, 1977), 

What 1 have chosen to call the "EE effe cts ^ap** Is also an Increasing concetn in 
less^developed countries* Will the effects or the Impact of a given EE pro|ram 
serve to widen or narrow the soclo-^economlc gaps within a country or region? 
Will the benefits go entirely into the urban oenters, making them better off but 
leaving the rural poor the skme, and therefore further wtdenlng the socloeooiiomle 
gaps within # nation? To be consistent with internatlpnal trends, theni the ' 
potential "EE effects gap'* of each multinational prejict must be reviewed i ^d, 
Just as environmental educators advocate the use of environmental Impact itate-^ 
menti for evaluating the eonsequences of, say, a new housing develbpment. It 
will not be long before environmental educators will have to submit envlroniftental 
impact statements along with IE program proposals. . Ineluded In those Impaot 
statements, of course, will be the social consiquences of a program tooi Thus, 
learning how to write EE impact statements is a top priority • 



El taehiiQlo^v Tyansf ^ , ' 

rte p^^iwi ©f InttmatioM transftr of M tiehndlegtes^will hm a majoir - ^ : 
GOB§erfi t0 tha IntaraatWnal EE eommuniE^r for man^ yiars to come* "EE technology, V 

ba sWti ii ieW^^ broadly to mm th^ c©lltctlon of EE strat#glis, ; 

ebtteeptSs tacWeSi tteh^ mattrialSfc guiitllniPi and so forth, whleh.has had 

son* damoasterated uieluliiiis somiwhert in aehitvlng EE goali. T^ehnology masng 
meh Wfe than J^W^^ eomputatir» and we are mlowly Itarning thai . . 

various InteXlectual coneaptualliatlotii «ti ali^ pwarful tsehnologiei whieh qan 
haVt diwatf^^^ on people aa well ai their tnvironmenei . Thus, whan 

MS thills ita rtras of "^^^ ttehnalogiis" (as In Sehumaehtr's writings), 

Vtauet also Includa appropriate E| taehnologtts • Indigd, It was not by aeeident >^ 
fibiat Ihe nttf UN^G^^ Intartiatlon*! IK frogTafflmt Is housad within tha Solenea ■ 
f eihMlogy , > : / 

l^fim^W^ a particular El rg^our^i im stniad In a lass-davelopad 

gQuntfyi for aKWpla* at least tw key mtisai^a go out* The first m^ssagi asks 
i^at innoyatlottft alraady exist ^ieh can mmt the neid* The saeond missage asks 
lAit kind of devalopmant or aKperlffljantatlon ahwld ba dona to naet thi need, . 

Jlirsj ii uauaily eallad '^knowltdge ii^^nning" and the aacond is calltd "know- 
Irtga i^^^ and othwi, In the case of North Amarlca, 

viiitte is IW that there ii a lmt$n of Hoith taarlcan EE technolo- ' ^ 

glM irtiiih la tfu^ for those who ftiid them. And one way to help les- 

gtiifche isAala^ nations Is to i]^lH over IE ttchnologles from Korth 

toe^leafwhW^^ thus helping to WAanee the scales among nations, • 

But , to glva people theiv niedg are not , is like" scratching 
irtira they Mo not Itch. ^ . . Jt4. 

■ ■ . I - r-' '-'4 

Biwaver^ one simply cannot transfer m m it is commonly packaged In, say, North ^| 
Anefica to the less-developed world • Withltt Morth Marlca, an EE In^pvation can^^^ 

#0fieii he tranafarred from one state or prwin^i to anofeiiir by "dropping" it intd^f^^| 
soffit current social^ organic which #valU4tei it, and then decides whether ^t]^^ 

siafe' to adopt it. That is, the conteKt ii^ .su^h thatr only the innovatipns tQ^>^ ^iCu^ 
laas-developed regions coraaonly require diffitint itrategies because before £lie^^JJ| 
tonovatlott can be adopted (or adapted) afi an^ite otgint^atlonal infr'astructwa^ 
must be brought, into existence as a cont#Kt foT reeaiving, reviewing, ada^^lngp,,; ;|,||^\|: 
diffusing, etc, the innovation. The sy^taw ©rinniaatlon is often not there, 
or if ' it is, a suprastructure for implwinfcing the Innovation is not. ^ j^^^r 

She ifioblliiiatlon for EE on the local vlliage lavil In most less-devalopid coim-\w^f 
tries, then, wli llkeiy require seme nii^ EI modila. The dominant models In ^^ottl^,^ 
America seam (a) ' too complicated and (b) too prof easlonalized f^r wldesp^ad •J' 
toplementation throughout many regions oiC th« world. Moreover, the dominant Noftn|| 
toeriea^^^^^ are (c) too material^reaowc^^intanaive i A. Vural village In a 

less-dev^lopad country would more likely tiatd an il program design that can be 
impltaanted by village volunteera withoute latgi , quantities of paper, InstructtDnal^^). 
aids, and the like* Moreover, the impaet o| the prograra miist be made visible. and j.;?^* 
Inaediatii to have village-level acceptan^t# The binifits of most. North Americatt,|M 
ffi^^fii> ^oi pnhag^tira for village a^cept|inci# The ^dominant Horth Amarlcan ' 

aodels ar e also (e) predicat^ on high lewl# jf Ind^/idual and go vermaental in* 
" coffie ahd^eret^ unlikely to work whert thoi* pteconditlQns are nonexistent. 
■ -'■ ' . v . -■ ^ ' . ' , ■ 

Therefori, in no eaae should there be an wc?ltldal transfer of one region's 
conceptual frameworks and methodologies to anothar rigtoni There are those at 
UNtSCO who Vare y^^^ about thig and who are working on the development 

of guidelinta for the appropriace transfer of EE*type techuologies, . In sum, 
•*Whlle our peiicias must be global in thtir mmmp%i their implementation must 
be specific to each situation. Policies muit fee tailored, to take into account 
the great div*^rsities that exist among tUi dwaloping countriis" (Lake, 1977, 

There is, howwWi a deflnlti place and role for the transfer of IE technologiai . 
between regions, lut tha emphasis should be placed on (1) critical and IntelliF 





? gent adaptations and <2) Im^l program ianaratldti (f^V examplg, see Horn, 1971) * 
Certain ideas will inevliR^Wy travel back and forth fmm one rigian to another 
?^_f''"lknd be modified on eaeh X^ripn This ii das Ir able, TN rule -and guidelines, then. 

Is that a country shouW %mmt or adapt, not adopts liJiother region'® EE models, 
K'i^;^^terlal8, or media, Sueh ^ guideline can even apply within North America, but 
^"-^^*fche consequences of not lipplying it from region to t^%im Are Just magnified 
' " '^manifold. Cross-cult waUy th^r^ are many more. pits to fall Into (cf. Samovar 
«ticl Porter, 1972; SjLtarw iind Cogdelli 1976). 



* Wi^^^^^^ If likely that "mxif O^J the North toerlcan brwds of El would have, to . 

v ehanga gears* In o^der to m^t ^he needs of people IjLv^lng beyond . the richer urban 
n^ntera in less-developid vegion^. A nagging jquestlOT that needs to be asked, 
then. Is to what extent, mA in what aspects, "Is^ th# current range of EE models 

: la North i^erlca cross^^eultawlly valid? Although m have had some Masters 
degra# students lntere$ta4 in ^hls concern (for eKawpiii,^ Kempernian, 1973^, 
I ifould like to get som$ Qt doctoral students to really dig into the ques* / 
tiotit y 

In conclusion, then, let m^' my that I have tried to touch upon some of .the pos^ 
^ible meanings and impli^^tlQM of the findingi of Q^t recently completed study 
Of 136 countries. 1 will Imm you with three major juldelines for future 
-M program developtnent ^thln torth toerica as it relWes to what has now 
rightfully become a worWwW# 88 Movement, 

World EE Gdldelines f or Morth ^ - 

yirst: Wa can best help tha t Qyld EE ^fQvem ent'by hel:pAn ^ put our own house ' in 
order by scaling doim our .wi nt ^^^^^ what we really nai,4>^ The Chinese have a saying 
thj£,,!!Th©se_j^0jc^^ 

Second I W can best hilp th e wrld EE Movement by l^trttittj^ to better globalize - 
the IB materials and mediaj ^e use in North America t^ reflect a mueh wider range 
0f alternative viewi of th^ wwld an d al ternative futjurM* Althoughr It has al' 
irwdy been demons tr a te^ that educational systems hav# m important ro+e in 
creating world images S^^rlnen, 1976| Remy and o^h^ra, 1975), \our BE programs^ 

>eed to address more cm^HX'^ fehe international flow *^l'1^aW materials and the 
:rtsyltifig Internatlonai polii^^ dlleMas (see, im mmmplm^ Lake, 197J| USDS,. ^ 

me)* / 

thus, a new goal of EE in liprfeh America could perhalp^ bt to develop a less pa^ 
?ochlal view of humankiti^f . Iw this way, North immtimn 5E| as an agent of changmi^j^ 
^ust also becomp the obj^i^t ^( change, Unfortunately thi current trend seems /.J 

to be that Instead of 81 p^<>pl^ Increasing their in%mM% In global affairs, W 
^ ^rt sating an lncrea,?iftg ti:itpr#at on the part of glo^SftJ affairs escperta in El, 
•^IfKlii Oi course, is deal^a^j^i^ but it must become a t^^p^way street (tf , Hanseniv*:^^ 

im). : ^ • ^' 

!Spm0 of the specif Ic thilip W nted to do . are (1) to lamtint-analyie: ©lir eurM 

SIS materials and' media l^r wV^^balanced views of gl^k^). environmental probleris^A.^^' 
;?l|ai4|the range df , alterM^ivw available to solve tha^l identif K,.th^ • glo^ 

v^i poliey^dilemas and l^q0i|i.^l#tencie§ and add our b#^t Intellectual'^tKijliljLihg'^t^ 

thelt^ understanding r ( 3)^^^^^ q^ntrlbute to the public (rt#b^tai . l^en V^^if^^l^^^^ 
•iSnVitonmanrJanl^^^^^^^ ^feNt world viewpoints, and wMn w© try ^b^^elp.'^^^r^iepi^ 
v^iir^ jfeallEe fii^^ of outt assumptiona ,1^1^^, and iwe:grow in th>^^^ 

l^o^ledge and expari tP tw^prove ourselves and ouf children* .Bulletin u47lv^^;- 

(by Remy and: other s;W?3)^ pu^liihed by the Natlonai Cwncll for, Social ^tudi^s|C?^ 
^nd th<|:Sociai^^^^^^ Center*© blbllogri^phy (by Basa and .Codlan^ii^fjA, 

i975) ari^ p^^^ good ^?i^<^^a to begin. You might a^W vant to consider jWlnifcif 

the niiv Internet progif^ (m^ $m and iraEiCO'-UNBP» ia?t) . 



Third;; lla can beat help the iaii^^devllyped cQunt?.lea of tha wo rld by helplni 
thiSTdl^iil^n '^d pgodue^ th ^ir 0^^^^ materials > and media. A major preb- 

1^ fcft l#sS'-dmveloptd eountvJgM will be finding tha quality and quantity of EE 
e^pml^e Chey need '^In almost iV^#»y aspect of their EE program plannlngi d€vtlep*» 
m^i^ti ttWd tmpltiagntatlon, 

ito Hlftdw wlsdoDi has told us fOf centuries, "Help thy brothar's boat across, and ^ 
IpJ fthlne o^n has rtaehad the Sphere." ^ TOia Mans that you eould make yourself 
av^tjU^iJkt aa a P#aea Corps V0lTimeer, a United National Volunteer, or as an In- - 
.t^TO^^tWal El eoMultant to tMVtl to and work in one of the many eurrieulum 
d^^(^lpp^tnt era ters around the Id. The Idea is to help peoplii help thra- 
i^3^3rat^ 1fhop# who hava partietp^led in such a way elalm It to have been the most 
aj^mifi^ant edueatlonal eKperiOTW of their llfatimi.^ At UNlSGOp we have a - 
wyili$r "Allah does not sub traW from one's life » those days spent doing 
e^yiWiwencal eduaatlon*" 
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' I?OI^I0M STUDENTS AS AH EDUCATIONAL RESOURCE IN A^f UNDERGRADUATE 
ENVIRONMENTAL STUDIES COURSES AN EXPIRBm^ 

K#Wi^ Vinchaetle, Kevin Bmt^t., Douglas Alien, Vlcfci Allm^ m4 Cmig Davis^ 

N© #,WVtrtt«iW«tttai*atudiis progfW is complate if ic does not: sosie analysis 

bf ii^fc^rtiacional scope of iwitonmental problems. I'hia ^tt^Jyila can and dees 
t«1fe# W^yiy different forms dependlni on the Qrlentation of th*^ pTegwmi the reseur* 
am^ Qi Mllmgm ©r university and the abllicias and Iraaittiafcioti of the Instrue- 
tW0« t0m&i howeverp la almpit always on the delivery qfi^'fiaetual" eoncenti 

j^0J5^Ml^tion dynamlcss econwlea^ resource base and utllt^aWon, food problems, 
atq* S^W of the mora innova^tive eouraes attempt to ©Kplor^ mi^im such as tech- 
nal0g? %i^-kmt%t; appropriate technology, and, if anthropologiati available * 
cultu^#l ^iWTslty and cultural adaptation to the environment, Initruetors are 
mmily MMimm or are at Immt tvom what we might eall '-Pic^t-wi^rld" couiitrlee_. 
thi^wSW^i^ .wen in the best aojutss©, the contant is delivered wifth a '^first-wDrld" 

Out cp^WW^t^ation of the inteyn#ti«nal aeope of envlrofunental p^CQblemi should In* 

liKploratlon of the envlcqnmental perspectlyes held by the people in, 
.eulmi?^^ 0thair than our own, i^fnerican instructors, no matter h^^ well trained or 
\^p^ttm^^'i they might be, mnrnt provide this perspective. In wder to get foreign 
pkmp^^tiV'W on enviTonmental problems we must bring our stwdTOti into contact 
with E^^i^i^n nationals - persona who have been raised in ether CMlMres and have 
b<iett !^0^it#l4^ed by these oultuipei. . " ^ 

Thi# p^p^x 4^»erlbas an attempt to utillfee foreign studanti a^ the principal sources 
of InB^TO^tion in an experimental course on Per sp ee t i ves on .fay i r onTOn^^ 1 Pr ob lems . 
Thi parp'it^^^ of this experimental CQutmm was to eKplore atti5Md#^ twards the an- 
viEOTOW^J, problems by the people living in these eountrieei , Th^ purpose In using 
for^igti ^tudants aa information sources was to detnonstrate tha mlm of this tramen*- 
don^ r^iWVQir of himan eKperience. which is present .on moat i^aXJeg^i and university . 

Our i^tw mm not to attempt to $olv© world dlf f ereriees nor glva ttkm student a false 
same 0< §4:£nlng the total pictwe of even the representative ^Piintrles* Rather, 
our $mi mB to begin to- facllicata a new sansitlvity to dittmmt cultural perspec- 
tivim ^^41^ (ostering .a diricfi dialogue communleatian natwoirb h^twean U,S, and for- 
#i|n ttt^^m^s, 

Thi ^)i^|)i#l^ilwi^ntal course projeet was organised and coordinated by a student eomittee 
appois^t^d by the Environmental Studies. Of flee at Iowa State- Wtiivai'iity.. All memibers 
,&i ?^.t;i44^nt Qoordinating tmrn Wftre upperelasemen in mnvltmmm%i^l' studies and 
nativi^ wMwfestarn Americans. The Qqordlnator of the ISU Emitmmmtml itudles 

^^tmd as official sponsor for the projeet and as th^ ^'prq£esier-in-charge"^ 
of ^N^^^wae* Tfils latter role was purposefully low profile m4 ndvlsory. The 
c6w4^tl^^*^l^8 team was given considirabla freadom to develop fch^ir course content 
and fWVJiM^'i^ The project was organised into developmental »m$^^r I) Early Plannlngi 
2) Ooitit^i^^ jO$velopment| 3) Xmplemenitation, 4) Results, and S) %mlmtionn 

Bin^^.^ 'm^^v goal of the project ™s to involve foreign students ^s the principal 
soMrOi^ 10? itiformatlon for th« course, our initial atep was to ^^li^it the coopara^' 
tian «alstanee of thr VniMeriity Of f ipe of International Ideational Services 
COtS^K tnitiaX meetings between the student Goordinatlng the course sponior, 

and ^^^^w^ntatives from the OIBS were held to develop goal^* r^qMireinents, and . 
edu^4^tM#% philoaophias for ^h# muVBM, 

fmm tti^r#^ttrt, OIES support lor mt efforts to bring Ameriq^n Students intor eontsct 
with Cp^^iurt students was enthwlaatlCi Two reasons for thi» ^Mpport were cited i 

*All #Mt1ii^r^r Invironmenfcal' Stqdiea Iowa State University, i^m^ torn 50011* 



l^ teMigH-' students an imi^^ i^ltJ^ iinttii^^dSiate isolation whan tih^yi entmt a 
.U.S. mVtveraiLy. 'Since thi^Xt mtf- ¥#^1 meana of. identif*c:^i;<on comm ^ 
- from v^ithin their national glfWpiii th^i« students t©nd to tm^iti outsid© 
the m^Ati^^tream of Amferlq^a cclle^^m UU. Relatively little Int^Metlon 
occurs 1?€tween American groups mA national groupi * Om^ e©ur#^ 

^ would l^^ovide an opp©rtMttity tm f^kU type of interaction* ^ ' 

2) Mest'jUijf^S-, st'udgncs are att^«fat^ ihm Importance of unde^^t^^wdlttg differ* 
ing Wivie sy9 tenia and baliaf$^ Vh^t mmhmtm of other n^fctoM think and ; 
do is ^^ital' to the Unittcl St4fe#«^ l#w toerican students mtfi^r^wnd how 
depen<}^)tit we ar# on othar qowfcyi'ft^v We have developed ^WpX^c^rit: atti- 
tudes Wards our relationships ^ther eountrias btc^«$*l we^h^vs tend- 
'"i^^^to^^i^elop biased, owrilJapW^W l^trceptlons of people *)eoffl oth#ir T \; 
. ^laiiidg litid cultures* 

;^J0^mp±%m 'Q^^ attempts to Wim tHJ. m^' fotmim itudentt fc0|^ther. the OIES 

|y"|fias experienced difficulty in attr«tliti;g /l^^jpiwn student involve^ai^t* For this :^ 
f/^f reason,' they b^'Jli;eved that a cour^^^ sv^Ji\,^i; ti# proposed to organl^M^wW contrl"^ 

to their, ti^^yosran objectives. They nlm mUmd the' importance er^as-oultural ; 
^9/^i€^unication m m educational tool, m%t^$ tMt "there Is a ati^lfeltW^^ of knowledge 

"just waiting toi be tapped, but np 4ep*v«^WTO'^^^ really taken advu^lt^g^ of the 
§^ opportunity*" they also believed fchat tt^S* ij^^^dents would find tb^ Iweign etudents 
'"^^^""^'^-^ ^-1 very, inteir^etlng. ^ ^ * 

'oreign sturil^nt partlelpattts V#re mX^m^&W the OIES using i^timvU.iot : , 
^tlon deveWped by the student c0cv4WA^ipj| team* The maln^vJ.Wi=P« u&ed i : 
IS, interest in participating in wrt^ ^ Geographical locii^it^tt of native . ' 
iuncries and #4ycatl©nal background considered becauae^^; Wn£ad to 

diveraity ot backgrounds, mi im^tW^^ =^ i : ' : - v^^^ 

ilnar w^H prepared during HlnteiT ^^WWW md presented durl^ J^t^^ Jipring^ 
^ -fDurln^ the winter quartiri 4 discussion sessions Hflld be-, 

,?^i.t.T 'uween the forelj^n .students (apprP^imat^l^ 20) ^nd the cbordlnntln^ \,One major 

'^1^* eoneern St thl^ pol^t was the rol^ th$t %M w^vdinatlng team wowW pJ^^y ,lw the ^ 
Cy4< first quarter ^^^slons. After cmml%i^% Kh^ ^0urse apeniors tht^y d^i^tded that the , 
l^'-'^'role of theXteai^ would be to orgnnint ig^iev.4^awwsion aessiona, f^^^iftatil fr^e, 

discussions diiipAi^g the sessione, mi p^wW^ W American perspeetlirtii m environ- 
s' mental problMf^ The Idea was to allw #welgn atudents to d^y^l^^p freely,^ 
their material within the guidellw^s t^t thn courae. We lat^y fatind that the 
^foreign studenl^i^\were very willing^ mrm nmim^n to develop thel^ p^^^entafelpni 
to follow the c^i^^rse guidelines d^velopid % Kh^ eeardinatlng tmm^ ' ^ 

1"^;'' -'The_goals estabUihed for the four dia^Miil^tt ^^©alona werei 

1. To give the foreign ttudents Inilght m W bow the ISU envlmwnft*! ^itudlee 
program wall qrganl^edj what aducatiOT^l philosophies were and what 

American a ti^dtnts had bean dl^cusfin| In pi^^ivloua envlronDaent^^^ ^ftudlea claasesi 

a, to explore ^be similarities ^i$iwmm^ In v^ews i?f th^ $mimmmt and s 
environment^^J problems, ^ " , 

3, To determine which problems wuld'bi^ wwin^d in the full couvw during the 
. 'Spring quaiPt^iir* 

4i To dlscusi *^be fOCTift't and atrM<a^ut^ 0I i^h'^ Spring quarter cowv^t Olac^asidni 
■centered on the foreign studies ^ y^#pan«lfc/Uitlea' in 'the aewjTOV 4ttd how they 
woyid prelaw, their material.^ \ 

At the eonelual^n of these sissiawi thft «a^rdHnatlng team decided ftb^fc the foreign 
student preien few Ions /would be gc^uptd m fchi hasls of geographical l^^glonil 
Africansp Middlf-^Kasterners, 'Latin Mi#V^«^n^ ^wd Asians, ' . 
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i^^i^wlitiii: weeks and each session lasted 1*5 hmm*^ ^m^mtB. vacelved one ^tp^tt 




^3;!Thfe first five sassiani of th€ seminar, dW0tadl M jwaigtt student prasatltia^ 



■^ tlons, included appr^Ki^stely 30 minutas $t^m m wit^i^l^^tW^s that dmm%% ^ith 



.MMe±Sti^^tu6^tB^ vlwi of the major tmiXh$ ch^lr seeletlei^ ?or 

[|j?^"V-theM mini-lecturM, th# claas wai dlvidad iwtp Wmll $mup^f, the nu»b©r ^1 $roupp 
vlifi?. being deterainei by tht nuBbar of foralgn #^M^ijrtt^ n^|#wttwg material th^t, par* , ^ • 
nIticuWr ©vtoing. At thm and of th^ t^W^gVO^P ^^sslonj the cXm^ te* 

tfconvancd to disdusa the prDblems prasanted tn tMmlnt^lmmtm* The fo^ig*^ !^ ^ 
atudinta l#d thesa dlpcugalona. - ^ 

V/ ; ' , ^ — f if ' / ' //^ 

CAiter the fifth wwU cha clais was divldad iwt© wi^%$wup^*. Eaeh groiip i«;^cluded / ^ i 
'feur or fiva Ntoarlaan and one or teW f^T^lsn #tw4^ttti* thm grovip^ i^ara 

Tesponsibla for preparing group paperB that ii4dr^i^#d md ftppraisad; U.§. I^^^lgn 
perapfietlvM with riSpeet to world problatn^^ 
^> ■ ' ^ ■ ^ ■ ' , . ' '-^ 

tp^i^mi mpl% tim foi^ the preparation of ^hw^ p^^tV#i th^ plass dld n^^JVWt ^ • 
in the sixth and aeventh weeks. The final ^m^ l^mkm of fcMs /pour's &^tee^'4 
iti dieeussion of tha rolas that paople tfrow b0feh ^l^v^lop^d A^^evelopini ^<»wtri0i? \ 
must play in iolvlng world problems and on m jmlMWion ^1 tha eourse l^ha mm^ 
of foralgn itudants as rasouree pgopla. //^ 

BISULTS 

I* Environma ntal Quality is Assigned a tm.MiPMM^^ A cTOSistent maai^g^ ' 
the foreign studenta during \thii eour^# ^hWn ¥M%^ coneera for t^ft# m^ixmr r y 
mental quality cartalnly aKiitad in ea^h ig( th^ii^ i^Qunt^risi* pfe^^MVi^^AM of f 
gnvlronmentat quality was aialgned a vwy pvi^tttf ^ In rating th^ wjor 
problems facing their so.eletles and gpwWiW^i fSif^ign studfnt^ Ipiiiead 
' polltlGal indapwdenca and stability Stm% t^llm^^ M ordar by adm^i^t^on* ' : ^ 

foodt ftaalthj^populatloh problemSi an4 ^tft^*! i^wwJw P< ^eehnology frpiW ^he iapr^> 
' ^ devalopad nations. The ImproVteMnt of #nd tb^ supply and dii^tjipibution: ^'^^ 

. of ^Dod, the proviilon of adaquate hej^lth Mni l;hi requisition pf ^tipra**' 

-^riata technoiogias ware cltad as "dirWfc'" fWWftiW^ ^eiQelatad with ^K^i^l and ; 

• * eaohomlc -development., Polltleal probl#^# iSiw^ p«pi|3,aWw dlatribytloK^.V^^l^^ cited 
> as "indirect multlpliaT" problems whl^h thu '^iireet" probl^W^ m4 ■ > 

.hi|idtr af forts to find iolutlons* , ' ' \ '/ V^ 

^ ' Politieal stability riad at 4eaat tha iUw^t'^iO <r#«4^ Ware conrii4w4 to V^; 

- preraquislteg f^r the developinent of a «^Mti«ft i^ifii^l ^yii^Wr Pblitici\3. ^itiatabi^ -.^^^^^^ 
? ; lity bMeda ac^onomio iniacurlcy, scarei R'^^^%$n iwistmantt and Iwiti^la , 

. s dlsproportiOTttt. amount of ehe nation ^# 'V«^#J|.^1^'* ix%M wn-ptoductivf^ ^^nturw , 
syeh as arma purehasea* Autoeratic r^l^ mf |iifttliidft WWt degree of p0^J;t:iqal ^f0< 
stability but corrupt autocracle rule mf 4)^m^ #«^r^i natiorial ra^i^M^^af #nd 
; ■ funds into iprivata, goals for the power (mJI Bw* J piTi^fci^tms ,pf 

a devtloplng mtton are rfeaolvedj a4v#w^#^ti^ fe^wrd ft^lutlorts for ^l^H^r so« 

• elal prebloma wiil be halting at bast. mch »l^u&tiwS| coneern fiw the . 5 4| 
envlroniaent d[0a$ indeed taka a back Bm^^ : ; f ^ 

Ittbalancis of J0 distribution Wf«^««^ K^mUmtng massive nil^mtim ■ ' ;f § 

to thg cltiei a^ttt^ the produetlon-eonWwptAw ^fWm in davalo^lng WWtW^if rii^J^ 

Growing urban^tnters becoma eoniwnptimn^iN^ in^r^wiliwgly df iiinini pi\)t^i^^l^. Z 
agrlaultural an4 huiran reaourees from t^^ mm^'-^^ prn'^mtion * the mt^^ * 

= coimtryslde* tong-standlng, adaptlya ^-^r^iiaj wltMWl pattavna bc#^k dow^ -vp 
Md ara replaaa4 by new pat tarns die t^t'^d th« conditional aa^J^aiii^jtly nm 

©eonoiiie eondttlan^. Crowding in tha Utt'd^ to tJin'TOploymTOti M ^J^^wasid -"^^ 




mmtimm of parSQnal mtth, malnutrition, dlsaase, ^ttm, de^ip^l^^ and a tragic, 
lass of human poMWftial. U Is easy Co sae how Mtrbm4^» Won process func- - 
tlons as a multis^iHimr tmtot ibt other societal pr'O^bl^itti* ^ 

A close lo©k at the major probletn ar^m V'sNa^ ^hat thaie prob*= , 

Iots arg not only todlvldueUy eorapleK and dllflQul^^ ^h#ji also highly 
intarralated* FW ^i^amplei in the awa of food mn^fh l^#^ned that the 
distribution of fQ^^ ts affected by urbanlgatlott, , fch^ c^rmUm of "daroand _ and 
the developfflent o< a cash economy. Growing urban e«Wt«v# '^0«^#te a "damand 
*for food. This ^•4^wand'' Is met by purchasing iQ^A.^Km tm^l Ummtm. Thus, 
a esih economy in ^fcen Installed in placa of tr^dUlonal/^^^ter-typa ecQnomiag. 
One of the Afric«n> students described the problem? , 

BefoTi,.t;his empha^li on cash crops, p«Qpl^ <^l th# 
villag#i^ where the crops were grown wwW kmp ^ 
supply m hand in the village to last ucitil m«a§C • . 

harvest^ Ihe rest would be barterad mm^^<^ l^wii . , 
such a# Clothing and housewarei* Only mmm^ S^0fl 
■ was bgr^^ved and this went for tools, Ql^o^thi^l ^^^^ 
esaentlal items, . Since the Initlatlort of m^h i^mmmy^ 
howev^Ti^ wuch of the harvest Is sold for CWh^ 
desire oaKlmiat profits moclvates f^h© I^to^^ fc«o 
sell m Wch of hlg cirop am possible, \Th^ m^f^ mm 
shipped ^wayi most of them to the majw mhm ^mm 
where th^ deimand Is greatest (a resulc of m^iii^^^ ^ 
migrati<:?W to the ciclea) . As a resulfc^-ln^^^qi^^^ ^ 
food STJii^jpil^s ramrtn in the villages, ^ 

Trie mmk received by the, farmer Is ofnm ^p'mt m ' . ■ 

such Iti^^uiry 'Itams m candles for ehlld^^^^ ^^trw^garit / 

clothlti^ and liquor. When supplies of lt«4;«:^Wlli^^ 

In th$ ^village run out ^ quite often h^i'fth^ m^my 

and tli«^ people are left with the prol^ieui ^it- ^wMplng ^ ! 

togetbisif enough food to maka it to thm mn% hw^i^t* 

Even it the fp*od returns (after proceiitog) « i 

80 at # i^rice often too high for the jf^r^^V: no^Wwd* 

The incirwslng derqand lor 'food for th« urb^n 

will ult'toately place a severe strain m tti^ ^^X^lmt^ 

tural e^^system and on the health of tthi tnml qittienry. 

Fal^lui^a to satisfy the food requlremeOTi <w th^ letties 

will likewise ^bi reflected in lowered h^^UK WnWtioni 

and a further degradation of fhe urhairt mATmmm^/ 

Of course, we reei^inl^e each of the problems ^^pi^l^timtn pippulatlphs foodj 
economic, cult utaX, h^althi etc/ - as eomponents^ my ^y^'^^ma^ view of envi* 
ronmentar probl^^. tn the V.B. and other fir8tt^¥«W mmtvMB we have the 
luseury, made poiaibie by political and economic %t^HXi^f by an ample 
resource and £oo4 wpply* pfi concerning ouraelv^^ Vi^^h w^h ^ba tract concepts 
as invlronmantal qMality* Iven ItF our ow society i howw^r, m see that when-* 
even the "necesii^i^s" seem threatened, concern tor mvdmmmVMl quality " 
suffers. Thus I i% is easy to see how eoncern abQM^ %mHty of the environ'* 
nent would be ai^i^wd a lo^ priorlcy In sectors q( ihn where basic social 

Ihstitutions are ^ipreised and where even survlviil b^ a idi|)^'^CQ*day affair. 

American students lyKamine th^ Roles; Me had h«^r)y^ ^fc fch^ heginning of thi 
semlnflf that thi p^irtlcipant$ would gain a new pw&^pkmim itom which to vlevr 
world problems, the majority of the group p#pm ^ $mm of emphasli 

was placed on a nw 'flrst-wrld' (U*S,) view of '^thWrt^Wl^" countries, Tht» 
was perhaps the mmt intriguing development durlni mm$.mv and It spawaed 
a great deal of dliicu^aion concerning a "new" to%^ tft might involve, 

ais redeflnitlTO involved ^ bellet that the toX^ ^1 tH jl^iit^world nations^ 
In particular thm Wnlted StateSi ahould be that oif ^ '^h^ip^***^ and NOT a "giver, 
This new role waw^ ^ummarlged In one of the group p^pw^?; the smaller (thltd 
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ijbiEld) Mtlons at© going t& im^lm mlv^ ^erld probltiftf ^ ^liiy wuit havt 
, ,hml^ to help thmaelveai not h^Mw^^^ 

' Tht gTOups ilio listed some fchW 4hey thought wert mmm^^V in P^^eif 

■ to.facllltafe© this naw ^irm^mi^U mlm^- ■ 

^ ' i) XhtM iheuld be m intmtHmrHm internal mttrntutm^^t thm devtlop- 

: > itig ^oumtFlea' eultures, , 

W^must bseotts swMfi df 'rte^tf^f, wl^wi and attitudes h^tvm ptovldjng 
aid* . ^ • ' 

: \ 3)' should provlda techno #:p(^«^i:'iat€ to the needf develop- 
^ lag nations Inataad a£ tryto^ t0 dltwlop ne^ markets im mt wst ad- , 
vanatd machinery and har^ww^i* \ 

4) Our economic ties with dftWl^piWjg <^^^ncvles must b# mutv^ljy ^mnefieial, 
this would Itielude givlnt ^h^W ^ Hi,T\ptlm for thair r«^iC^W^#a and , 
goods * . " ' ^ 

This idea of a nmi^ Tolm was V'^Wifritt^ theme^ during the ewrWv A plea for ^ 
«^ redeslgngd approach to for«iit^ |cy^y tha part ©£ the V^®^ «nd dthtr 
firat^world nations was mloq^mxk^ly *flWw^d by a student itm Afi^leai 

"Only when two pM'pl'^ «ltt down facjp to faet 
^ . ai two paople witH ife^vr# m^i nmmX respect for ^ " 
. ^ V anothar> rather, thW M ,V«i^<?ip«^ntat*ivaa from 

opposing sidep,^ i^ill tfc "pmMhXe to begin 
settling lnfer,ftafei;pw,l Aik^mmmtB. * , 

Hilton BallVr ; to'ftw ^ 

iV^tUATlON ■ ' ' ^ ■ / ^' ' ^ ■ 

&riiluatlon of the eourse i^as dbt#.tol« fey i^^Tp%|tlng critical cowei^^i (both posltlv© 
an<< '^agatlve) from the group pap#ae^ mA t^f ^tj^lntaterlng an wrtM^^iw q«MW©nnalre 
at tha coTnelualon of t|ie' spring iq^wtert^^p^ In the questionnaire th«fc ^t^yd#nta%are : 

for their overall , view of th# teppwmh Ukm In the semlnaVi M cements, ©n^ 
i?h$5 they had learned and about th^ the foreign partictpaw^i W an informs- 

tt0^i|l resource* Bomm oi the coto^n^fei Iwi^ *i^^erican studerits mtm 

' "Having thm foreign $t;;ud#«fc^ |Ave elais pt^mtmim^ 

, of their countries tm feftfcter teaehing snij |,#MtDiv^ 

^ ■ ^ iag eKpetlanea for ^)(^»^^ Ms oppogad to il«wit\$ t© 
, ' ^ an instructor lacNr^; ^t^ift w#terial. " 

"I expected to &m vmm pmp^hmi^ ort poilutiont t mm 

■ glad to see this -WWii^^m of comparing worW Wytvon* , 
■ ©ental problems p-smmt^^t.^^ ' 

^^ueh of the news pVift^tt^i the third world in 

. _ , not important or i^ The true, needi ^ 

the third w^r Id mm m^m'^m me^^^ toer leans*"- 

'Problems are not. Mfiiwie^^Uy consistent. We nm& iftri 
' tihange our' omi att*feui#g ^mmd^ develdping coun^iri^^ 

by changing our own mlm 'mfmmB.^^ ^ > ' 

"t'' laarned chat th#rfe i# #^ viwteh Wra I have tq li^^^Tftl 
' I m only starting OT4w^Wd "ch^^ complaHiti^"^ im^lvc^A 
in trying to undei^^^m^ ^wwhw country's prohliiWft''* 



Sdtti of Che eoniiin£a itdm foir@lgn studencs werei 

' AddulMhamn Ztrti (Libya), "Keep doing £his. It 
il A go§d Idta to build understanding and truat and 
lovo bttwetn Amtrielins and Foreigners," 

Hilton Bailor (ilarra Leone) , "The entire seminar 
was .vary valuable and aha u Id be made available to 
A8 fHany people as possible t'' 

, OatedeRosa (Brazil) p told us that he is actively ^ 
gitclng other Brazilian studints interested in be^ 
coming involved with sueh a prograiti. 

The partleipaitts item to have accepted the fundamental purpose of the seminar with 
mthtssiasm# This enthusiasm wan also seen in support of the use of the foreign 
atUianta as an educational resource, 

' ¥ - 

"X thought Che seminar was a good one« X think the contact ^th foreign scudents 
la 6 muat in envlromental education •" 

"Tha seminar would hava been worthless without the views of the fortlgn atudents«" 
COMQLUSXOHS 

yThla approach has a great potential for expanding the imp^et of envlroiSDentiKl educa*' 
tion* The students that partlelpated repeatedly expressed the desire to see the 
program continued^ ttrough their cQimnenca we have been able to develop some general 
eonelusipns about this type of approach t 

1. Cross-cultural experience ^n dealing with global problems can and should 
be Incorporated Into environmental progrma, 

2. Foreign resource people provide new inilghte and thoughts* This offers 
the U,S, student a better undarstmnUlng of other cultures, 

3« The foreign students also gained a |reat deal from these Interactions, 

4. Communication Is the most important factor in generating cooperation« 
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URBAN ENVIRONMENTAL EDUCATION IN GREAT BRITAIN 



John 0, Tdwler 

The British approach to Envlranmentai Education allows a high degree of individual 
Involvefflent in environin^ntai activities and an enviable freedom for teaehers to 
Initiate and develop new programs, eouries, and approaches. One of theae new 
approachQS Is the development of Urban Studies Ccntros, Those grew out of the 
rMlliatlon that while the rural outdoor education centiea werd extremely popular 
and heavily usedi students were receiving a biased view of the environment ^ one 
which emphagized only the rural aipecta even though some 80% of the population 
wai living in urban areas* One of the earliest mentions of urban itudles centres 
wap contained in a 1922 report en the human habitat, This report entitled "How 
Do You Want to Live?' was based on a study of public opinion undertaken in con« 
nectlon with the United Natione Conference on the Human Environment. The authors 
recomnended that "Consideration should be given to the establishment of urban 
studies centres. for environmental study, along the lines already familiar in 
eountryside study, This idea was quickly followed by several articles on the 
topic and a text on the methodology for transferring eKpertlse in rural field 
work to urban "streetwork, " At the same time, the Town and Country Flannlng 
Assoelation (TCPA) created a Council for Urban Studies Centres, This Council 
was Instrumental In helping to further the idea of urban study cantres and in 
assisting groups wishing to start them. 

The centres were patterned after the exlatlng residential field atudies centres 
which provided a full-time warden or teacher/administrator, a number of taaching 
assistants and a variety of facilities. and equipment whlnh allowed students either 
to take eouraes prepared by the staff or to do IndependeiiC work. There was not, 
howevwr/ an exact parallel between what. existed in these rural centres and. what 
was required for the urban arnas. It was felt that since the urban centres would 
be iQcated In areas of high populatlont they should also be used to provide commu- 
nity servlees in addition to their more tradi'tional; formal education functions. 
Residential facilities were not considered to be a high priority since these 
weiild not be in as high demand as they would be in rural centres which are usually 
situated in areas not easily reached by the users. In addition, the cost of ac- 
quiring residential facilities In an urban location would probably be prohibitive. 

In creating the study centres, the Council identified seven najor purposes or goals 
These were I 

1* As a learning base for secondary schodl and older students visiting 
the town or city. With an Increasing amount of time being spent on 
urban studies in the schools, It was felt that students from rural 
and urban areas needed a facility with room for class w - ,ingSj work 
areas and resource materials to support the work already in progress, ■ 

2. ,As a centre serving visitors to the areaj both young people and adults 
who were not part of the^ formal educational process * In this case, 
the function of the centre would be,, to provide Interpretation of the 
'•built environment" to tourists and oth^ visitors through exhibitions , 
sllde-^tape shows, book and map sale depflrtmentSj etc, 

3« As a teaching resource centre coneent^^ang materials and aids to help 
visiting teachers and providing expertly concerning the local environ- 
ment through the staff on the centre. Such a collection of resource 
aaterials and knowledge would be larger than that gathered by any local 
school or public interest group* 



John 0. Towler, Renison Coilege, University of Waterloo , Waterloo ^ Ontario, 
'How Do You Wanf to Live ?, London: Her Majesty's Stationery Office, 1972,, 
-Ibid ,, p, 181* 



4. As a learning base for iQcal secondary schools, supplying the resource 
natHlals for a sfcudy of the local urban araa and at the same tltne pro-* 
vldlng an Institution and location alternative to the conventional 
gchool» It was eKpected that the centre would act| In a specialized 
BuBJect areai' along the lines of already existing Teachers' Centres 
which are cooperative venturer for teachers In a region who wish to 
' work /On some aspect of in-service profasslonal development • 



5. As a/|Centr€ through which local authorities , particularly the local 
plani^lng authorities, could disseminate Infonnatlpn about the local 
environment to the ichool and hdult populations, Ic was also Intended 
that the centre would function as part of the public consultatfon pro'* 
C6S8 concerning the urban area. This two«^way coimiunicatlon between the 
public and planners and architects la mandated by British law» It was 
felt that the urban studies centre might provide a neutral, ground for 
such, dlscusalonsi Centres could also be u§ed by Interest groups for 
the objective education of the parties Involved in the planning process « 

6* As a venue for coG^unlty forums and as a place where local amenity 
groups and unofficial bodies might hold meetings and obtain some 
minimal secretarial aislstance, 

7* As a specialist Institution which could meet the need for certain in* 
troductory and extension courses for envlronmantal profesalonals and 
local counselors^ 

As of 1974 there were no urban studies, centres In Britain. Howeveri within two 
years thera were 26 centres either in full Dperation or in the final planning ' 
skagas. Since then, even more centres have opened and there is no .doubt 
that the urban studies centre concept has taken hold and Increased in popularity 
with teachers i students, the general public» and local authorities, A closer - 
axamination of a typical centre, its facilities and program may serve to .eKplaln 
why this concept has been so successful and what makes it such an melting 
SB^aS n T^ST'^^ft vi r onmen t a 1 education^ 



It miist be said at the outset * that therfe la no such thing as a "typical" urbari j^^ 
studies centre. The location, physical facilities, programs, and leadership vary 
grMtly. ' Most, centres contain some fooa of aydltorlt&n capable of holding class-' /M^ 
sine groups for the purpose of lectures or audlo^vlsual projection. There ar© . 
nor^aily one or two classrooms, a workroom for' the preparation of materials ^ an 
axhibltion area i an archive or^ library to store reference materials, and a canteen i-vj^ 
where Tight- refreshments can be bought or where lunches may be eatent Washrooms 
are always available and some centres have included darkroopis, overnight facili<«^ , MiSf 
tiesp and parking areas, ' , ' ■ ■■■ 

A "normal day" at an urban studies eeritra might include the following* Two elasaea 
of secoiidary school students from different schbols are in the auditorira b^ing ^ v"^ 
introduced to the local urban environment that they will be studying^ They are ^^^^^^-^^^'^ 
viewing a sXlde-^ tape program developed by the centre's staff, IjitW| the cl^ 
will split up, going off as Town Trackers on one of the town trails,; 
deserlptlve brechures for the. trails will be supplied free as they are t^ any^:^;;^\^^ 
tourist or visitor. There are- four trails available dealing with the hlstorleidK^j^H^^^^ 
development of the town , its newly^lanned areaS| its eomerqlel deyeiopimajRit ^JJ^ 
the architectural features of the new and old buildings, Lat#r in the day, thiS^^i^'^^ 
classes will return for lunch and an examination of the eKhiblt on current plannli^^^ 
issues involving the toim. After this, they will work on their reports ^^^^^^^^ 
on the reference material at the centre and on the help of the-a^iff,'^ A^^^ 
^of the afternoon session will be a short talk given by. a senior citlien^h^^ 
lived In the town for many, many years. His views on the development ^6f>^t^ 
will be very interesting, and the students will have an opportunity to qu^ati^n^jM 
him at length. After a visit' to the centre*s bookstall, the classes will depari f^^^ 
their home. 'schools, * /.{^4^|l>|^ 



for 




During this "nerfflal day", the centre will have been open to visitors and a number 
of tourists will have dropped in to see the exhibits which ar^ ehanged every few 
months* Th# one on display deals with a very contrever slal planning appllcatioh 
which proposes the tearing down of a block of Inadequane housing and the construct 
tlon of a shopping mall and car park. All sides of the issue are presented and 
notiQes are posted advising of a public meeting In the centre this evening in 
which the development firm* the local planning authority^ members of the downtown 
businessmen's association and a local racepayers group will be on hand for a panel 
discussion on the proposal. While the centre Is offlelally neutral on such issues, 
the warden of the centre is especially interested In this public meeting since the 
businessmeh's association will be presenting the results of a public opinion 
survey that was done by one of the school elasaea visiting the eentret 

While the students were out on the town trails ^ the classroom and workshop areas 
were being used by a group of teachere who had elected to spend this ttoe at the 
centre as part of a professional divelopment day. They will be working on ^ 
materials and methods for a courae they are developing on sensing the urban 
environment* They, are interested in having their students use the centre as a base 
from which they will do itreetwork in the local envirenmentt concentrating on be* 
coming more aware of urban features* They will have their classes use all their 
senses to investigate the area. The ceachers are building reporting skills Into 
the course and their students will be required to do some investigative reporting 
involving tape-recorded intefviewa and photographic records of certain man^land ^ 
relationships i 

While this la a hypothetical day at an urban studies centre * all of these actlvi* 
ties* and more, regularly take place. The different locations^ emphaseSi^and 
facllicles of* the centras help t© make them unusual and stimulating* The one 
in Bristol, for example, is located in the Old Corn Exchange on Corn Street. The 
one In Canterbury occupies pari, of the Canterbury College of Art, the Chesteij, 
Heritage Centre is the county's first centre for afchltectual heritage inter"' 
pretation and is located in a former church in the heart of half-timbered houses 
and stores which date back 500 years and more, The Faversham Centre has been sit 
up in cooperation with the local heritage society and is situated in a building 
that waf a public house for 275 years before becoming an urban studies centre and 
museimi offering (among other services) guided tours, books on the history of the 
area and a souvenir shop selling local crafts. Other centres are associated with 
Youth Hostels* public interest groups, Teacher-a Centres, senior citizens' 
leisure centres and local planning departments. The facilities range from space 
in modern buildings to old Victorian houses, churches, and downtown shops, 

. There is no doubt that the British are doing a great deal of innovative work In ' 
the area of urban studies and that the creation of the urban studies centres con* 'h; 
cept has beeg instrumental in carrying this form of environmental education to ,4 
both the schools and^the general public. In addition^ the TCPA has been both a ; , 

driving force In stimulating the developmerit of the centres and a continual sup*- - ; 
port in prbvldlng assistance for the work that takes place at, them". Since this 
approach to urban envlroMnental educatlc i is provenj popular j and needed » itm 
should be asking, oursel^ves why it has not been adopted in North America, We . ,\ 
-often tend to be somewhat egocentric in our thinking, but this is , a case where : . - j^j^^^^ 
we can learn li^^reat deal from our colleagues 4n Britain, : V 
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ENERGY 



The four papers inQluded in this section address our energy 
problems from four dlffarent vantage points , Each author, 
howsver^ oalls iot a brQadening of our approach to solving these 
problemst Roberc Lewli desorlbes the research program of the U.Si 
Department of Enargyi deeeribas the major laatora that set the 
direction this rssaarch takes » and offers jeveral recommendations 
for improving DO^^s research effort. His final reaommendation 
calls for. an ''incf easing foeus on total environmental systems 
and tha'' total process of energy devttlopmsnt and us««" Kevin 
Gottlieb dlscussei the rjole that coal could play in satisfying 
our future energy needs and suggests that "it Im a rrationbl 
responBlbility to measure the true costs of each policy which . ^ 
restrains coal or> which compramlaa envlroiunental quality. A' 
cavalier approach to the variables on either side of the coal^ . 
environment equacloni serves the nation badly Judith Sch^Itz , 
rrainds us th^t pur energy problems are intimately related to 
population problems. Sha notes that "components and implications 
of population change must remain a critical facet of energy. / ^ . 
planning." ' Rich|,£d Perrlriet et al_* » focus our attention on the 7 
practical difficultlis encounttrid in siting energy facilities « 7 
They offer a model repceientlng a systems approach to facility 
altihg and present a case history describing how their system 
could be used in the siting' of a coal gaslficatiori planCf 



ENVIRONMUNTAL RKSICARCH PLANS AND PRIORITIES OF 
THEDEPARTMIiNTOF ENKRGY 



Robarc A* Lewie 



Belini hare today la Indead a pleasure. I viry much appreciate the opportunity 
to reach a potentially wide audience through you and thereby to increase public 
awareness of the problems and opportunitiea uf Federal research on energy and 
the environment » 

As aducatorsi you undoubtedly recognize the Importance of your role in bringing 
Issues to the public. It Is eapeelally Important that you present an unbiasGd 
picture of the contrlbuclons of energy technology (both positive and negative) to 
the Nation- The Departmant ef Energy provides only one vehiela for addrasslng 
the energy ''crisis.'' An aware and Informed publlf'. must ultimately set the values 
,to which the programs of the Federal government and the energy Industries must 
respond. 

Departmental Organigation and Goals 

Less than one year agOi the Department of Energy (DOE) came into existence* 
Until than. Federal energy programs were distributed among numerous agencies 
having varying charters and legislative mandatea* The consolidation of energy 
functions within a single major department will enable us to develop a coordin^ 
atad national energy policy that will more effectively and efficiently mieet the 
Nation -d, needs. 

The basic structure key reiponsibilltiea and tasks of most erganiiational units 
of the Departmant are already wall defined. Nevertheless, we may eKpect to sea 
a continuing refinement and redefinition of priorities and approaches in dealing 
with the. Nation's energy issues, Theiie issues are complex and often so rapidly 
changing' that, no one person can hope to adequately comprehend the iiaues and 
forces that, in reality, shape the paliciesi structure and operations of the 
Departments ^ 

The major function of the Department is Xo enable the Federai goverranent to 
coordinate its energy research, development, and coMaercialiEation activities 
within a single policy^planning framework that fully recogniies the Importance 
of conservation and near-term resource development . The Department was formed as 
the^roost affective means of ensuring that the National Energy Plai} is effectively 
implemented and supported by research, development » an^d comercialUiation aptivl-^ 
tlas« \ ^ 

tJndar the National Energy Plan (which X will soon discuss) ^ the Departmbnt's 
principal goal through 1985 is to reduce the Nation's dependence upon imported 
oil by increasing the direct utilisation of coal by a factor of two, and by 
stimulating energy conservation* Beyond 1983 » the department is to 
develop and' promote the use of alternative energy systems. 

The relationships between national energy goals and other national goals (eig., 
anvironmQntal, economic^ social) are compleK, All are inextricably interwoven 
and not entirely compatible. Thus, DOE Is only one part of a complex 
institutionalization of national policy- and decision-^making. The role of energy 
in relation to other national priorities must also ba raasonably assessed, ThuSi 
while anvironmantal policy objectives (or economic, or transportationt atc« } • 



'ROjbert A. Lewis, Office of the Assistant Secretary for Envlronmenti Department 
of Energy^ Hail Stop E-201, Washington, D. C, 

i ' • . ^ . ■ 

lee the accdmpanytng organization chart, p. 54. 
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nay not alH^ays hm fully consistent with energy policy object ivegp chey must be 
ideneifltd and sofluiunieatgd to all levels of declsloTi so that prioritlis can be 
set on Che baaii ol the best availabla informaclon and 4 balanced approaeh to the 
attalnmant of iner|y goals can be taken« In this process, wa should note that 
anifgy teehnologiig provide environmental benefite as well as costs. 

Thei© goals must be ittained with due regard for the Nation's health, safety and 
envlronroeptal well bilng. In my view, the overall goal is to improve the quality 
of life In America through the development of envtronmentally amenable tech- 
nologifes* . 

The Hational Ena^gyPlan 

doe's environmental research plans and policies are rooted in the National Inergy 
Flan (NEP). While promoting greacer use of coal the President has assured the 
public that he will , also seek to achieve itnprovcd environmental, qualify. Indeed^ 
four ©f the ten prineiples upon which the NIP Is bullc relate atr0ngly= to main- 
teitrae.e of Environmental quality and environmental restiarch* One principle iai 

' National policies for the protentlon of the envlroMent 
myit be maintaine d. . - 




In the long run, there Is no insurmountable con^liet between the twin objectivas " 
of meeting national energy needs and protecting the quality of the environment, I 
The energy crisis md anvirenmental pollution bo cl arose from wasteful use of 
resources and from economic and social pollclea chat ware based upon. the assump^ 
t ion of essentially unlimited and cheap resourcer., iolutlons to many energy and 
environmental probleme follow a parallel couree of improving , efficiency arid 
harnessing waste for productive purposes. 

^ . ' . . 

Another princ^.ple is* 

*The. growth of energ y demand muit be reitrained through conservati on and 
improved energy efficiency . . - ^ ■ ; 

, ' ^ ' . ^ - ' 

Energy eonaervation and Improved energy effleieney ±e considered to br the most 
effective course of action for our nation and for the world, , ' 

Although conservatioh measures are inexpensive and elea;L.,c©mpared with anargy 
production, they do involve sacrifice and are sometimes' difficult to implement. 
Furtbermore* ic is not possible to eatabllah a priority that any given conser- - 
vatlon method lu environmentally benign* Therefof^p the varied, and numerous con- 
servation alternatives must be investigated with respect to health and environ- 
mental risks and benefits, - ' 

Sacrifices resulting from coniervation measures need not result in mEjor changes 
in the American way of life or In a reduced standard of living * For example^ 
automobile fuel efficiency can be Improved through better design of ears, thereby 
reducing gasoline consumption wlthdut altering our ability to travel. Also, with 
improved energy efficiency, the Impact of rising energy prices cin be significantly 
moderated. And energy coriservatlon, properly Implemented, is fully compatible 
with economic growth, ; ' 

A third principle of consequence to the developfflefit of environmental reaearch 
in DOE is: 

' ' EtgQurces in plentiful gupply n^s t be used mora widely , and the 

Nation muot begin the process of moderating its use of those In ' 
short ^suggl^, - - ^ 



1 



■ -0 



In ordef to priaefva its scarce reserves of oil and gas and still reduce the 
Bfowth of imports', the Nation's policies must be geared to reduce consumption of 
oil and gaiV ^ipeci'aliy by automobiles, Induscry, and electric ytilltles. As 
industry reduces its use of oil and gas, it will have co turn to coal and other 
fuels. The choices for electric uti,llcles for the foreieeabie future will be eoal 
and nuclear powder. Expanding future use of coal will depend In large part on the 
introduction of new technDlogles that permit It to be burned In an environmentally 
acceptable manner* We must attempt to perfect processes for the production of 
synthetic liquid and gaseous fuels from coal. 

To the extent that electricity from coal la substituted for all and gas, the total 
amounts of energy used In tht eountry will be somewhat larger due to the Inherent 
inefficiency of eleetricity generation and distribution, llut conserving scarce 
oil and natural gas is mora imporcant thar saving coal, 

the fourth principle is: 

' The use of ngnconventlonal sources of energy must he vigorQualy 
eOTanded . 

Relatively clean and incKhauatible lources of energy may be usetl as supplements , 
to conventional energy reeources in this century, and a§ aajor sources of energy 
in the next* Many of ty\eie sources provide inviting alternativ^Bs to larges 
central production systema. Traditional forecasts of energy mo assume that' 
noneonventional resources such as solar ^nd geothermal energy i7ill play only a 
minor role In our energy future. Unless positive and creative actions are taken v 
hy government and the private sector, these forecasts will become self-fulfilling 
prophecies* 

In point of fact,, noneonventional technologies are not mere curiosities. Steady 
technQiogical progress is likely, breakthroughs are possible,' and the estimated 
potential of noneonventional energy sources, will. undoubtedly improve. Because 
nonednventiorial energy ioureoe have great promise, the Department of Energy is 
taking steps to foster and develop them. 

Environmental Research in the Department of Energy 

*Y ^ > 

A number of DdE offices lave environmental research responsibilities* Htiwever, 
the principal responsibilities are assigned to the qffice of the Assistant 
Secretary for Environment (ABEV) , ' 

The Assistant Secretary f or» Environment is responsible for assuring that all 
Departmental programi are Gonsistent with environmental and safety laws» regula- 
tlons^ and policiei. The Assistant Secretary will provide policy guidance for 
the Secretary to assure compliance with environmental proteetlon laws, and will 
be responsible for reviewing and approving all enviroMiental Impict statements 
prepared within the Department, In addition, the Assistant Secretary will moni- 
tor DDE programs with ^respect to the health and safety of b^pth workers and the 
general pu^blic. ^ 

The Assistant Secretary also conducts environmental and heaitU^related research 
and development programs, such as studies of energy-related pollutants and thiir 
effects on biological systems*. 

This office alsoi 

^frovides National Environmental Policy Act (NlPA) technical assistance and 

policy guidance to DOE program and regulatory of f ieei 
^Prepares policy and legislative Envirpnmental Impact Statements (EIS's) 
' •Develops DOE NEPA policies and internal directive.^ 
* Rev lews and comment i upon ElS's f^rom other agencies 
#Reviews;ind assesses environmental, analytical and technical products 

prepared by other DOl offices 
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•Rivlewa and ais€ss€s DOE policies and strategies for envircnminCil Impaet^ 
•Assurga implenigntaclon of. pracllcal subBtanclve envirannieneQl mlclgatlng 
mtaauras into DOE programs subjocc Co NEPA review 
•Aeti as link to invlronmgntal agenclis and envirdnmental ooovnunlly 
-. •Assures adequate' haalth and safaty aeasures In DOE programi 

'Provides polley guldanet ©n DOE/,Contraetor employee health safety neasurei 
'Assures Impleiniptatian of health and aafecy meaaures by DOB nontraetors 

Enviroiwental Research Overvli^ , 

Energy technology holda one of the kaya to our future # It has the p6wer fco alter 
the future today— the powr to alter, to preserve, or to disilpate our inherit 
tanoe« The power to improve or to degrade the world in whieh our children will ? 
llvs and In whioh'V^ will grow old and die« 

The fundamental aim of technology development gees far beyond purely economic 
benefits I it is to improve th« quality of life. To do so It must not produce 
health, safety or environmental impacts that negate intended benefits. Similar tyt 
the. fundamental, aim of envlronraental science is to improve the quality of life. 
To do so iX must not preduci economld'i soeial or political Impacta that negate 
Intended benefits. • . . . « 

It is true that eertaln "techno loglat a" and certain "environmentalists" parceive 
that i:hilr mission of providing the public with something vkluable is hampered by 
the attitudes iind activitiei of the "ether side," Such functional polarisation 
is common betwe^jn peopln of diffaring interests and training* In truth, however, 
the puhl^ is h <ast served by_ optimisation of anx given ^ghn^loiy or Sjet of t6ch"^ 
nologies with respeg^t tg_ the totality of effects on human life and resgurcei * 

A primary function of envlrensuental research within DOE Is to assure that the 
merging teohnologiei are environmentally sound i and to aid in the selection 
of coimnercially viable technology options that fit this eriterion. The choieea 
"are hard and our research, though sometimes lengthy, muit be of such quality that 
our^ efforts will aid the deciaion--making process to the benefit of the Hatlont 
We. muf t also, seek and use reaults and advice from a diversity of people and insti'^ 
tutions, including colleges and univDrsitiei , energy produeefs, and consumers. 

Environmental j^eye^pment Plans 

Environmental DeYelopment Plans (EDP) are digests of technology-oriented DOE 
research that identify envlronmantal concerns associated with specific energy 
technologies* They are intendid to provide guidance for the environmental program 
planning and budgeting processi These documents are used primarily to detejmlne 
environmental and health reaearch Information needs with respect to each tech-^ 
nology program f and thereby to provide guid'ance for the development of energy 
programs that are fully responilve to technology^speelf lo environflientai and health 
research needs . ^ . 

Table 1 briefly desoribes general environmental resaareh concerns t These are 
further elaborated in each teehnology-speclf Ic EDP, 

Current and Hear—Teq^ Rgsiarch 

there are ten primary rolsiion areas within DOE, These are; 

•Energy Supply - Research and Technology Development (R&TD) 
*Energy Supply Produetioh, Demonstration, and Distribution (PD&D) 
* Conservation 

•Regulation _ . " • 

'Emergency Preparedness • 
'Energy Information 
'Ehvirbnment 



TABLE 1 



iitvlronm«ntal=, Health, and Safsty Issues and Requirements 
for Energy Technologies 



lOSlJE CATEGORIES 



REQUIREMENTS 



Air Quality lisugs i 

What constraints shQuW be imposed 
^.on thm rei^asi of effluencs incp the 
atmosphere and en the generation of 
atmospheric physical disturbances to 
assure that any d#:^cadation of air 
quality from energy operations be 
held to acceptable levels? 

Water Quality "bubbi 
What constraints should be imposed 
on the release and dlspQiltlQn of 
effluents from energy operations that 
say degrade the quality of ground 
and surface waters? 

Land Pis turbance Issues t 
What constraints should be placed 
on the development and exploitation 
of energy to assure that structural 
changes to the land do not result 
in unacceptable eonaequencea? 

Social and ECQnomle tssuet * 

What controls should be imposed on 

energy development to minimize any 

deleterious effects on communities ^ 

involved and to maHlml^e beneficial 

effects? 

Sy8tem_Saf ety and jccwational Health 
Issues I 

What measures should be taken to ensure 
that the operation of cmergy facilities 
adequately provides, for the medical and 
health surveillance and safety of 
workers? 



A* Baseline CharacCeriiation 

A,l Conduct regional preplanning 
surveys. 

A. 2 Develop operational baseline 
characterisation plans in ac^ 
cordance with regiorial prior- 
ities established by DOE plans 
for technology operations. 

A. 3 Conduct baseline character^ 

lEation as jointly recoTOnended by, 
and with the concurrence of , 
the cognizant program Division 
and Offices. 

Operational Site Heaaurements and 
Monitoring " . . , - 

1,1 Conduct analyses of process 
streams and ether operational 
site sc^urGes to assess potential * 
effluents and EH&S impacts*^ 
B*2 Monitor the operational perfor- 
mance of environfflental control 
apparatus and procedures ■ 
B/3 Assess safety and Reliability of 
potentially hazardous DOE opera- 
tions* 

1*4 Assess the adequacy of occupa-* 
tlonal medical and health sutvel- 
llance procedures* 



C* 



rranafgrmation^ Transport ^ and Fate 
C*l ChatacterlEe chetnleal and mlcror 
biological transformations of 
effluents from energy technolosy 
operations. 

C, 2 Determine the invironmental 

transport meehanisms and fate of 
effluents from energy tech'- 
nology operatlonSt 

Effects Studies 

Deterinine the effects of eff lufeiits 
and other operational aspects oi 
energy technology operations oni 

D, i Ecological systems, 
D«2 Plants and animals. 

p,3 The health of the general 
, population « I 
Analyie plans for th# development 
of energy resources and determine 
the probably effects and consequences 
oni 

Df4 Water resources and water use 
allocatians* 



TABLE 1 COOTINUED 
EnvlronnanUli Health, and Safety Issues and Requtfimenti 
fee Energy Technologies 

ISSUi CATEGORIEe REQUlREtffiNTS 



D,5 Land use allQcations, 

D*6 Social services and coiamunlty 

E. Int_€graced_ Agaesiffienc 

EpI Devalop envlronmenEal decision 
erlterla* 

1,2 Develop eonainaus atandards' where 
official itandards do not e^lst* 

1*3 Develop eorttinulng appraisali 
□f our knovlidge concerning 
the anvlronsiintal issuer and 
their tesojlutlon, . 

F, Heaaurement and Control TeGhnology 
F,l Develop contrql teehnoleiies 

as nieded t'o meet regulatory 
standards and env^onnental 
design criteria^ ^ 

Ft 2 Conduct research, . d^^lopments ' 
and aisesamenfc as necessary 
to ensure availability ^d ^ 
application of adequate envlr^ * 
omental coiitrgl fteasures. 

F,3 Develop itoprsved procedures, 
models i and iystems needed fbr 
environtQental measttrements and 
, monitorlrig and the ilTsulatfon of^ 
environmental phenorffena, ^ 



*BaslG Seiihets . ' ' \ 

•Atomie Inirgy Defense Adtlvitlef 

•Folicy and MAnagemenc ' * . 

At the Department level, eurrent and tiear-termenphaslB will be placed on the 
appileatlon of resoufees toi ^ , 

• provide significant Inereaies in conservation, ineluding grants » 

Incentives and technology development; ' 

- eontinue the purehaie and itorage of 500 million barrels o£ oil hy the end 
of 1980 for itrategle petroleum reserve and initiate design and eonc?cruc« 
tlon of itorage facilities leading to the President 'i goal of one billion . 
barrels by 1985 ; ^ , . ' 

- recognlge the Department -s regalatory role fn enhancing energy coniyrvatlen 
and supply I while provldin| for a reduction In the administrative burden 
borne by public and industry; , . ' 

^ continua technology development and coBmerclaliEatlon in fossil » solar p 
geofchermal and fusion energy; * * 

^ laalntain a strong capability for the production and delivery of new and 
future atomic weapons systems. 

Clearly p enviroruaental research and development will be guided by the potential 
htaltht eafety and environmental rlika expected from tfiese aetiyltles.^ ^ 

Indeedi current and near-term activities within the envlroTOiiantal mission will . 
focus primarily upon the identification and evaluation of *envlroningntal impacts 
associated with the development of energy supply and conservation technologiea , * 
Invlronmental research activities fall into one of two parallel thruits* namalyi 

^ overview and assessment tQ,identf,fy and analyze environmental health and. 
safety concerns rillated to DOE programs and actiyitles| ^ . . 

blomedleai and envlronraentfll resekreh to Investigate uncertalntleff and- ' 
conflicts* ' 

The Department Is also Involved In the deveiopment of environmental control 
technology* These programi must provide criteria for process development and' . ^ 
engineering design selection. However, the develypm^^nt of efficiently designed 
and engineeied control technology ©ptionii reculi'iL iong lead times and appro- 
priate Information from the environmental reaearch and development programs* 

There are four biomedical and envitonmental research program areasi human healtht 
health studies j environmental studl^i* and physical and technological .studies. 
Integrated studies of the characterisation, measurement and monitor Ing of energy-' 
related effluents and their effects on health and envlroMent are included* 

■Human health studies are concerned specifically with the evaluation of the 
potential, deleterious effects on human health o^ exposure to chemical, physical 
and biological agents associated wltfr energy production. Because many huinan 
health Impacts of energy are conmion to alternative technologies, methods of early 
diagnosis and treatment of human health .effects related to the various tgeh* 
nolof^ies are being developed* 

Health effects research Is primarily concerned with extrapolation to man of 
rtsults of^ studies of the. effects of pollutants on eKpirlmental animals. 
Moleeular and cellular studies provide the basic understanding that la necessary 
to perfect our ability to predict human health risks* This work Is aimed at ^ 
the prevention of hum^A Illness through early definition of risk* 

Environmental studies provide information neededi (1) for envlronmeatal policy 
analysis and decisions related to fututa energy-^envlromiental conflicts and 
Choices; (2) to assess the effecti of energy teehnologles on the envlt'onment » 
inciuding the transport and the effecti of pollutants and physical dlsruptioni 



tMii'i^.'-^^^^^y cxtrkctlofi, eonvttslont and #nd usei (3) for positive trivirenmental { 
^'t ";«4tien^such as, the mitigation of adverse effeets, and the use of environmental 
^#ikniierstandlng to Increase the avaliability of energy; (4) to develop blologleal 
^^•ystims for use as energy resourceg; and (5)= to describe 'snvlroiOTental inter'^ - 
H^^vietlotts of pollutants* ' / . 

^f^PhyaliCal and technological programs characterize the full range of potentially 
l^^&direirie elemental inorganic « organic and radioactive species present .In liquid , 
:^§&*iWd"j^a8eous effluents, products, solid wastes and fugitive emissions. Research 
into advanced raeasurefflent concepts and* systems* including development of Improved 
i^^^^measurement and aonltorlng instrumentation is also conducted by this, program. 
^*i%?^Al«d Irfeluded are studie of the physical and chemical Interactions of pollutants 
^^''^In-the envliroiteieht as well as radiation Interactibn with biological systems. 

11;-/ . r ' ^- ■ . •_ ■: ^ ' I ^ . _ : 

\ Life Seiences Rtdaareh and Biomedical Applications which fom part of the Bmf Ic . 
iefenees Hlsgion include several actlvitiesi 

^ ' ' *Re0earch In general life sciences for better understanding of the rlskv - 
u - to human health from energy-related pollutants. , 

; *Faci'' Itatlng the transfer of nuclear technology, to medicine, . , ^ 

*Dev%iopmen^ of advanced diagnostic and therapeutic methodologles^f or 
lhamadieal community i 

Easearch in the general "life sciences .is aimed at the mechanistic and conceptual 
bases for understanding the interaction of energy-related pollutants with biolog- 
ical systems » These studies develop tl a knowledge needed to design rapid and 
' aonaicive tests for biological damage, deteralne how the gerte eKpression of aalls 

altered to provide mechanistic aKplanations of pollutant earcinogenesls and 
,^mutagenesls I determine through biophysical and biochimical approaches Che eel*- r 
lular mechanisms for pathologiei related tn pollutant exposure^ and develop a 
fundamental understahding of comparative cellular and molecular procisies to 
reduce the uncertainty in extrapolating risk estimates from studies In animals / 
to hmoan populations, , 

Ar^as of new research emphasis Inciude conservation , alternative fuels and other 
supply initiatives, th^ characterization of impacts of industrial coal usej^^ _ 
ei^anced oil recovery « water pollutant impacts of oil shale developi^^ti coal 
mining geopressured methane* and induitrlal and municipal waste fuels» ^ . 

Hear-term major emphasis in the nuclear area will be placed on health effects 
of low*«level radiation and on light water reactor safety, since from the envir-^ 
onmental standpoint an improved understanding of both "items" is crucial to 
decisions regarding the future of the nuclear industry, / 

There are a number of research areas (such as the health and environmental effects 
of $02) that are of Joint concern to DOE, EPA and other agencies* In suchat^as 
Improved interagency cooperation iB desirable, DOE is working to that end and a 
number of cooperative research progrims are being conducted, 

The U.S. Climate Program Is an example of comprehensive interagency planning 
■ and cooperation. This program Is intended to help the Nation to respond more 
tffectlvely to climate^induced problems* Research will be conducted to improve 
aathods to predict climatic fluctuations and their domestic, national security, 
*and international impacts and to identify man's impact and potential influence on 
teglonal and global climate. 

Another Intaragincy program of potentially major consequence is about to be 
launched to study the global consequences of Increasing concentrations of atmos* 
pheric carbon' dioxide. DOE is the lead agency* 1 

' Eeiearch will initially be organized primarily about two malor questloiiai 



1) What will be the future atmospheric concentration^ of COj? 




What vlU be the ellttatic effeet of these cpMentratlons? 

^Clearly, long range research Is Implied by the eomplesitles refleetad In these / 
Ifeoad qyestions. Nevertheless three additional concerns will also be addressed / 
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1) What Will be the effeet on the biological and physloal environment oi i 
these elliMte dhanges coupled with inereaied COjt j 

2) What > If any, will be the effeets of these changes on hi^an societies? 



3) If these changes are undtsirable, what acfiions can be t^ken to preyenC 
. them? .. .. ' 

Ultimately^ InveiClgatlon of practicable ways of reducing the CO2 content'pf the 
air j either by direct removal from the* air or by "icrubbifig" th% effluent /of 
power plants t should be investigated. ^ ■ 

Future^ Research . ^ 

Federal research is being reshaped in ways and by^ f oreee, th^it nr one iuHlvldual 
can fully understand or predict. Thus, what I say here ±h spef \ati%^i, resting 
mainly upon historical ahalyais and the projection of percQiv^- ^rends aid the 
eurrent thinking of colleagues and National leaderi* 

The prediction of future research orientation and prioritlet c * Department of 
Energy ii nevertheless aided by the inertia that is provided oy the present 
organization} aetivltiei, and policies of the Department as v^ll as/the various 
legislative acts and the regulations to which the Department must respond. 

The National Energy Plan and the pending National bnergy Act will strongly 
influence future research within the Department. By 1985 * national goals as now 
perceived are to develop and promote the market penetration of alternative energy 
systems such, as dispersed solar iystems, geothermal systems and combustible waste 
systems. A combination of nuclear, fossil fuel systems* solar electric and geo- 
thermal central stations are to be developed. 

iubstantial health and environment research will be required to jsupport these 
goals. We will become Increasingly concerned with the health and enviromental 
effects of chronic exposure to a large array of manmade chemicals, only some of 
which will originate from energy systems, / 

In response to the President's flnergy Messagei earlier this year, a panel of ^ 
eiqperts on environmental science and human health was asiembled to evaluate the 
Impact of increased coal combustion by analysing a^bet of specially prepared 
reports. This review was followed by public hearings^ to assute that a wide range 
of V knowledge , opinion and interests were considered. The panel concluded that the 
Rational Energy Plan" would probably not produce adverse health and environmental 
impacts. However , several areas of uncertainty were identified. The major areas 
requiring further research included 1 

*air pollution health effectsi 
*eoal mine worker health and safety; / 
•global effects of GO2I • = 

•acid fallout I ; . 

* trace elements I / 
^reclamation. / 

With respsct to DOE actions, major environmental research will continue to center- 
about fos^sll fuel combustion for several decades. 



Dr, James L. Llvannan. DOE»ff Aeting Aislitant SecreCAry for Envirt^Tneht, .^cencludta 
t^he following ih a rsee 

\ Bastd upon DOE assessments, "The environmental iwpadfc of the addltionsl 
use of coal under tha National Energy Plan In tarma of residuals Is 
'ri ^ seeii in all proetista of the coal fuel cycle from eKtraetloni to com- 

bu8tion> to waittp ©anagement, there are air pollution increases due 

to combustion levels but. other fofrms of residuals and use of scarce * 
resources are also up — dissolved solids In water, industrial sludges, 
mining wastes, ashes, water use, and land for minings *•* 

^ . ,*,'*We found that while there . are new technologies for burning or oon- 

vertlng coal aueh as gasification, liquefaction and Haldlged bed boilers, 
■■' • even in the year 2000 these will not have made major conunerelal pene- 
tration on a national basis as compared to conventional ceal--burnlng 
boilers. Therefore, In most regions, the primary air pollution impacts 
are due to growth In coal boilers, especially Industrial boilers*. 
Predictably, two areas of the country fall out with potentially serious 
sulphur OKlde problemsi the Industrial northeastand the creseent of 
states surrounding this northeast area.. , 

In the northeast, there are presently eight states that emit at least 
one million tons of sulphur oKldei eai^h year. Increasing eoal use 
iti an area that already uses a lot of coal, with the addition of in- 
creasingly stringent environmental control devices jlkeep sulphur oxide 
residuMls at essentially the same levels that now exist, 'However , 
sulphur emissions in this multistate area are presently believed to 
cause unacceptable environmental damage, both In their local area and 
in the states downwind. Thus, present problems nay continue on a 
* long term basis unless new controls are found* ■ 

Technology development and commercialization activities will continue to shape 
research within DOE* Indeed, it Is recognized at all levels of government, that 
the environmental Impacts of energy-producing technologies represent significant 
costs to society. And environmental, health and safety concerns must be Incor- 
porated into energy planning, technology development and policy analysis. 

To be effective, t^a technology-specific envlroraiental research must be coordin- 
ated with the engineering deplgn and development procesi. Such research should 
be more sharply focused in the future and should shape a.id bf shaped by^' 1) the ^ 
fgatures and priorities of the technology and 2) energy-environmental policy 
analysis. ' 

The Importance of environmental research in predicting and In mitigating con- 
straints on commercialisation of new and advanced technologies will rapidly 
Ineirease during the coming decade, , i 

The general objective of Federal commerGialiEation actions is to acKleve the 
maKlmum rate of market penetration of the best technologies while minimising 
the potential soclD-polltldal impacts of the systems* - / 

Government actions In the form of accelerated eommercialization policy and plan- , 
nlng are about to begin. It la absolutely essential that the appropriate envir- 
onmental research planning and implementation proceed concurrently. 

In terms of the present discussion, we should note that Federal involvement in 
the commerelalliatlon of new energy technologies is aimed at achieving two 
major policy objectives. These are the previsions of renewable and other re- 
sources to meet U, S. energy needs in the next century and reduction of reliance 
on scarce and non-renewable resources. These commercialization activities must 
support a healthy and growing economy and orotect and enhance environmental 
quality,. 
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JE is easier co: Identify major factors that will drive or^ condition ttitrgy- 
related environmental researeh during the coming decades than it ii to predict 
the actual research trends.^ 

Hajislr forees that guidt research include the following; 
1* Federai leilslati^n 

a. National Energy Act (pending) 

h« National Environmental Policy Aet 

r e* Energy Reargariliatlon Act 

d. Resource Conservation and Recovery Act 

e. Clean Air Act 

. f. Federal Water Pollution Control Act ^ 
$* Indangarsd Species Act 

2* Regulationi and standards pi 3 - Igated by various agencies In response to 
these acts. 

3* State arid local policies * it^s and regulations. - . ' 

4* Public awareness and response to actions arising from DOE programs. 

5# The sjLeclflc^ technologies that are selected for early comerclallzation. 
—these will almost undoubtedly include one or more synthetic fuel technologies 
and one or more conservation technoiogles, 

I recossaend for the future: 

1, increased emphasis on basic and generic (or process-related) research. 

2. More research in support of .regional analysis* 

3* Use of operations resas'^ch methods (i.e. * decision analysis) to 

" optimise total energy systems on reglonali national and" global scales* 

4. Recruitment of effective social sciences iresearchi especially research 
dealing with social perceptiotis of ener|y-envir©ranental strategies and 
developments and studies of demographic and secondary Impacts of energy 
systems* 

5, : Recruitment by DOE of the widest possible range of talent and expertise* 

More basic research should be aponsored and a research climate that 
promotes Innovation should be sought* , ' 

Increased research upon effects of chronla ekposure ?f living systems to 
compteK arrays of pollutants. 

Increasing fccus on total environmental systems and the total process 
of energy development and use, 

I will gladly answer your questions or provide you with appropriate references or 
contacts*' ' 
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THE NATIONAL ENERGY POLICYi AN EXAMINATION 
OF COAL CONVERSION LEGISLATION 

'-4 ^ Kevin C, Gotftlieb"' 

' 'i' . ■ ' = ' • ■ ' . . 

Th# world's oil ana gas reserves will meat consumers' needs for appjfOKimately 
thirty BOM years* given the present rate of Gonsraption. Alternate sourees 
will not be available* in large quantities, for many years. Consequently, 
iwre time is required to explore alternative energy paths. With the appro* 
priate use of Goali the nation ean purchase the required time. 

Coal represents 90 percent of the Nation's total fossil fuel reserves, Yet| 
it currently supplies only 18 percent of the county energy needs. Thm 
Garter Administration's National Energy Plan was designed to inerease the 
' appeal of coal as the principal alternative for meeting the Nation s energy 
needs In the short term. In the National Energy Plan, the' Administration 
upsets annual coal production to reach 1.2 billion tons by 1985. This 
represents an increase from the 665 million tens produeed In 1976. Several^ 
of the proposals in the energy plan require the substitution of coal for oil 
and natural gai in industrial and public utility use. In faot, more. than 
half of the President's antleipated savings In imported oil by 1985 would 
result from eoal conversieni that is. the conversion of electric power 
plants and major fuel burning Installations from oil and gas to coal* 

Tq further increase the use of coal, environmental groups, Industry and gov- 
ernment, working tugether, must develop new methods of gasifying and lique- 
fying coal into efficient euergy, wUh a minimum of environmental side effeots 
Coal has not been as attractiva as ell and gas for a nmber of reasons, par* 
tlcularly the uneertdtnty of Federal envirenmental standards. In order to 
render coal more ustiul to the seeiety attd less harmful to the envlronstent, 
the Carter Adminlstrat >&n propeaed a feur-dimensiena3 approaoh to the 
problem: , 

1. a regulatory program to require coal use by utilities and 
large Indus tries i 

' Zi. an oil and gas users tax and rebate /investment tax credit 
system to provide economic incentives to convert to coali 

3, m environmental policy for using coal to minimise risks 
to public health and environmental damage; and 

4. a research program for coal Gonversloni mining and 
pollution control technology, 

notwithstanding President Carter's good intentions, thf National Energy Plan, 
aurrently emerging from Congress, is more a national tragedy than the moral 
equivalent to war it was intended to be. The newly created Department of 
Energy Is desperately trying to determine the functional differences between 
the many agencies It inherited at the time of its creation. The Congress, 
already overburdened with an abundance of tasks and a shortage of skills, 
staggers under the added weight of the energy proposals coming. forth from 
the EKecutlve Branch. Confusion, fruatratlon and fatigue reign supreipe. 

Outside the confines of Washington, the genv ral public has long since disa- 
bused themselves of interest in the Washington energy deliberationii 
ienators and Congressmen, returning to their home states, find interest in 
energy questions diminished, if not altogether absent. This public disengage- 
ment is perhaps a testlmeny to a curious blend of national succesi and 
faiiure. While the Nation has Increased the amount of Inported energy, it 
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haa also sueeeided in dtllvsrlng large ainounts of Alaakan oil, editing 
severely the credibility of anyone who contends there ia an American energy 
problea, »ut at the saae tlae, the Ration lias failed to produce more than 
a-iaodest energy price mqummzm while energy availablllcy is saldgm d©ubt^ J 
svtn after a three-menth edal strike during one of the Nation s cold^^t 
inters. 

Some will be Inellned to say that the aforamentloned muddling through la 
proof that the -toerlean systra' works. Some will be inclined t^^ay t^iat re- 
gardless of the defeets in the private and public sectors, those gectori 
always prevail, however inperfactly, in the end. I can not be one of those 
who says the system works, unless of coarse I were to add that^the system 
works in spite of itself, 

The'most frustrating eKmple. of Imperfeetj^^n the current energy debate 
Is perhaps the handling of the lliue of adff conversion. The debate over 
coal conversion covered sn issue which Is mm linchpin of the entire national 
energy policy, aat is, the converslyn of industrial and utility fuels from 
oil and natural gas to coal. Without this conversloni the r^alnder of the 
national energy deiiberations are maaningless. Without, this conversion and 
the concomitant savings of oil and natural gas, the conventional American 
standard of living might soon be ^possible. A brief look at this issue 
serves to illuminate the larger problems facing the natloii.ln devtloping a 
cohesive national energy policy. - 

On Friday, November 11, 1977 i Senate and House conferees completed action 
on legislation to foster greater utilization of coal and other fuels to 
replace natural gas and petroleum. The original Senate measure, entitled 
"The Natural Gas and Petroleum Conservation and Coal Utiliiatlon Policy Act 
of 1977*" WAS reported on July 25, 1977, by the Gomlttee on Energy and 
Hatural Resources. That bill passed the Senate qn September 8, 1977, by a 
vote of 74 to 8. The CQmparable House provision was Part P of the National 
Energy Aet^ which passed the Hpuse en August 5* 1977. 

The objective, of this legislation is to encourage greater national energy 
self-sufficiency by mandating that apecific categories of new and existing 
electric power plants and major fuel burning installations, including' Federal 
facilities j must use indigenous coal and oth^r fuel resources In place of 
natural gas or petroleum. The Intention of the act Is that this substitution 
of coal for oil'and natural gas must be achieved in a manner consistent with 
applicable environmental requirements. To supervise this substitution prop 
cess, the authorities far substitution are vested In the Secretary of Energy, 
James Schlesinger, with very few eKceptlons. 

At the outlet of this dlscussisn. It Is Important to keep in mind that there 
are two major categories in the coal conversion legislation. Category nmber 
one is electric power plants* Category two is major fuel burning installa^ , 
tions. Each of these categories is separated Into two parts i new plants and 
Wsting plants. For the purpsse of definition, a new electric power plant 
is a boilers gas turbine or combined cycle unit, that produces electricity 
Jor sale or. exchange. It must be a unit that, by dislgn» is capable of a 
fuel heat input rate of 100 million BTU's per hour, or be an ag^egate of .units 
which together are capable of a fuel heat input rate of 2^0 million ITU's per 
hour. A new electric pswer plant la defined as one for which, as of April jQ» 
1977g substantial on-site construction or replacement had not commenced. 

Within this category of new eleetrie power plants, the principle of coal 
eonversion is simple. If the plant is In this category, then.it must be 
constructed only for coall it must burn only coal as its energy source for 
the future, 4^11e that principle may seem quite direct and simple. It ifr^- 
mitigated by a substantial number of eHemptlons, and In these eKemptions %ne 
can find the major weakness of the national energy policy,- EKtmptlons from 
the order'to conVert to. coal may be sought and granted by the Secretary of 
Inergy, prior to the effective date for new alectrie power plants* While 
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mnmpttom as a Mtegory are totally proper, the extent of the exfemptions 
provided under this bill, and the number of eKemptlons provided, serve to 
riiuee, fundmentally, the posilbllity of achieving the stated goal of the 
WU. That Is, the savings of oil and natural gas will not occur without 
•the cettveriioni* Wtthout the eonversions, our reliance upon foreign energy 
•oureis: will continue, 

IJaimt the statutdry prohibitlpna section of the blUt aew electrie power 
plants are prohibited from belni construeted with the capability to us^ 
oatural gas or petroleum as their primary energy souree. But, the exclu- 
sions from theie prohibitlQni are so substantial as to render the coal con- 
version policy considerably less effective. For example, occluded from the 
definition arsi 

1. comerclally uimarketable quantities of petroleim and 
natural gasi 

2. . natural gas from wells producing less than 250 million 

BTU*8 per dayi . 

3. certain matures of natural gas and synthetic gas where 
owned by a useri and 

4. synthetic gas from coal, which is not mixed with natural 
gas. 

At first eKamlnation, these exemptions sera reasonable , but when one considers 
the inevitable move toward synthetic natural gas (from coal) in the future, 
the necessity for that gas will be as. a substitute for petroleum and natural 
gas presently in use in temperature^ensitive processes. If that gas is per- 
Biitted for use in new electric power plants, it rOToves synthetic gas from 
availability as a potential substitute in more sophisticated industrial pro- 
cesses. 

There is another category in the bill which provides for t^porary exemptions. 
All temporary exemptions for new power plants, ^except where noted, are con- 
ditioned on a "reliability test." That rgllabillty test must Indicate that^. 
no adequate alternative supply bf electric power is available on a short or 
long term basis at a reasonable price and distance without impairing the power 
systetas' reliability. The problem with temporary exemptions of this variety 
Is that these kinds of tests are susceptible to extensive maneuvering* by 
special interests. This manipulation serves provincial interests while it 
disadvantagis the Nation's interests. . ' 

General temporary exemptions are to be granted where i . 

1. there is an inability to comply with applicable Federal 
and stave envirnnmental requirements; 

2. there exists site limitations such as Inadeq ace coal 
^ transportation or storage facilitlesi and 

3. the exemption would further the purposes of the act 
and be in the public Interest, 

While these dispensations alone might v.ut seem prohibiciye, when they are 
viewed in conjunction with the other e:f.^ptions' they conprlse a fundraental 
weakening of the^coal conversion act. For example, temporary exemptions to 
permit the use of natural gas and petroleim may be granted if synthetic fuels 
derived from coal or lome other fuel will be employed by the new electric 
power plant. This exemption would perrait phe plants to use these synthetic 
fuels for an additional five years. Moreover» this exemption woul^ not be 
subject to the reliability teat. Consequently, It would be possible for 
valuable synthetic fuels to be used for electric power plants rather than 
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lot} easing chs priiisuM on natural gas In other dimtnsioni thifoughaut the 

Asione exMlnes. the eoal conversion act. It Is Ironle that so mueh of the 
act'ls devoted to the exMptions from the aet. The principle of coal eon- 
verelon itself may be simple and direct; the exemptions are extremely com- 
tplex and extensive* The explanation for this Is quite obvious i Individual 
firms lobby for their .Interests, . ' 

An additional category is devoted to peraanent exemptions. General perma* 
sent exemptions are to be granted for the same reasons whieh suppprt general 
temporary exemptions I 

1* where there is an inability to comply with applicable 
Federal atfd state envlroMental requirements I 

2* where there are site llmf Nations | and 

3. where the exemptlen would further the purposes of 
the act and be in the public Intarest, 

l^ile these are justifiable reasons for providing exemptions, one might 
con^and that these * exempt ions ought not be permanerit and that under ehanged * 
clrcrastances , the exemptions might be lifted* for example, if new techno- 
logy enabled the plant to meet Federal and state environmental requirements 
i^ile using coal, - , . 

Another interesting aspect of the bill provides permanent exemptions to new 
electric power plantar where necessary, to prevent impairment of reliability 
of service. The problem here again is that the test for deteralning impair- 
ment of reliability of service is sufficiently subjective as to perait indi- 
vidual plants a convenient opportunity to avoid converting; to coal. 

*The preceding statements which have been made about new electric power 
plants also apply to new major fuel burning installations. In almost every 
case, the same exemptions apply and the same conditions apply. ^ aons^quentlyi 
similar limits on tWe amount of coal conversion and^ thereforei energy sav** 
IngSp are present wHen discussing major fuel burning instailations. 

One intereitlng examble affecting the case of a new major fuel burning 
installation deals with installations between 100 and 300 million BTU's per : 
hour. In these cases\ the Sev.retary may grant a temporary exemption for 
these installations, to use petroleum when^ there are contractual agreements 
or other ev:fdence of the firms' plans to iitillEe coal or other fuels folldw- 
ing the exemption. With a provision of this naturei most units may try to 
obtain temporary exemptions to buy time and to avoid :the cost of conversion* 
More haroful than thla exemption, however, is the exemption which provides . 
a permanmt grant to use natural gas or petroleum where satisfactory control 
of product quality or process requirements cannot be met with the use" of coal 
or other iuels. In some industrial cases, this is justified. There are some 
production processes which are so temperature sensitive, they, cannot use coal» 
However » in other cases, this exraptlon would-be used as a wathod to avoid 
COTpliance oi to avoid the development of new industrial techniques susceptl* 
ble to using coal. , < 

Up to this point In the discussion, the examination of coal conversion has 
centered on cew facilities. An area of .at least slmlj^ar If not greater 
toportance deals with existing electric power plants and existing major fuel 
burning inataliatlons. Under previous profilbition orders Issued by the 
Fedfiral' government I a number of electric power plants and major fuel burning 
installations have refused to convert, choosing instead to fight the Federal^ 
governmtnt's action in the courts. Another unfortunate aspect of the" current 
coal converslrt bill is that it' permits existing electric power plants » which 
have been Issued previous prohibition orders » to continue to be subject t© 



Chost ordMS ratW than to be iubjeGt t©, the new Igglilatlon, Th©se 
previous orders are still being fought In tho courts because the flras 
consider it mere eoat effective to take legal action than to expend the 
capital f©r Mnveriioni ' - 

lath ragard to existing electric ?^ower planti^ these plants are prohibited 
from using natural gas after July 1, 1990. However, twelve yaara of nature! 
"gas consumption at the current growth rate .^ill eKhauat a great deal of the 
Satural gas supply. To permit a date aa flexible as this one is to encour- 
age aubstantial coniimption of natural gas at a time when we are trying to . 
sake sore efficient use of that gas, -Moreovir, postponements of the prohi- 
bicipn may be obtained following 1990, Thesi extensions premise to deplete 
©ur natural gas reserves even further * 

Awry i^ortant dimension of the coal conversion program Is the requirement 
irtilcb llmlti conversion to plants which are already "coal eapable. Each ^ 
©dlstlng electric power plant identified in the rule under this act must be 
fcmd to be technically and financially capable to consme coal or other 
fuels Wthout substantial physical modification or downgrading in rated ca- 
pacity/^ Again, while this exemption is understandable on the surface, when 
^^sminid further it reveals a systematic problM with the Nation's att^- ; 
tude toward coal conversion. .Technical and financial sacrifices are the 
kliids of sacrifices which must be made if the Nation is t& alter its present 
eaergy direction. If the Nation Intends to deiign^a coal conversion process 
wMch is painlepi, it is doomed to fail. The only valid question at this 
juncture is how severe the sacrifice should be and how it shoi^'ld be passed 
along to industry and the consuraer. S£ the Nation attrapts to mininize the 
sacrifice^ it compromises the aehlevracnri of the liglslatlon. For exMiple, 
a trapora^ exmption from the order to convert to coal is to be granted tor 
tJiMe power plants that are retiring thelt exieting electric capability * 
But how long will the retirement require? Wi cannot pursue a course as a 
Katlon li^ich allows a protracted use of oil and natural gas in order to 
reduce the amount of sacrifice individual firms will have to absorb. Another 
exemption is available if the esistlng electric power pladts would incur 
substantial financial penalties because they cannQt terminate an existing 
contract, the apparent reasonability of thii exemption pales when one con- 
siders that it is far more judicious to legislate the reduction of the finan- 
cial penalties than to permit eicemptions from the order to convert to. coal. 
The unequivocal fact here is that fossil fuel resources are depletable. 
Financial pa^roents have considerably more f liKlblllty than do finite fossil 
fuel reaources. Therefore, coal conversion should take prl'ority over finan- 
rial penalties which could be mitigated by Fidiral action. ' 

One of the major *,ueas af concern at tha Federal level has been how to 
convert existing L^Uctrie power plants to coal while maintaining reasonable 
ewlrorynental standards. Under this act, loans are authorized for, existing 
electric power, plants to finance up to 75 pereint of the cost of air pollu- 
tion control equipment certified by the Enviromental Protection Agency as 
mcess^ry in order to use coal. With a provision of this sort, financing of 
the appropriate envlroraaental safeguards ohould not be a major problem. 

One of the more perplexing aspects of this particular coal iiw/ersion policy 
Is that the burden of proof for determining a jLant-s^cbal t^apab is 
placed on the Secretary of Energy . This Is a vary important and potentially 
harttful 'provision in the legislation. The Department of Energy must assise 
the cost in terms of money and time, if they are to require an existing^ 
poirer plant or major fuel Surning installation to convert. Almost certainly* 
this provision will mean substantlai court action by individual plants and 
substantial delay in order 'to follow the court actions through to, their con- 
clusion. These kinds of delays have been .prohibitive in the past and have 
been pursued by individual plants and eompanias as a means of postponing 
the eventual convereion. ' ' ^ . 

One of the mst disappointing aspects of the policy is that it is insuf- 
ficiently eowcive. The mandatory, coercive dimensions are generally 
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^Jinadequate thrQughout our enclre nat:lona|. energy policy but in the eoal 
inversion- bill t this weakues Is parcieularly. evideat* The obvioui expla- 
Tiaticia for this li chat under a dmocratlc, £ree-enteyprisp system, every 
possible effort Is expended to encourage voluntary compliance with regula- ' 
tions. Unfortunately, this proeedure has been seriously deficient In re- 
Mnt yea™. Moreover* the time available fot reducing the national consimp- 
tlon "bf ' oil and natural gas Is fast digappearingi Even the penalties under 
this act -are of a quel tionable severity, • Before erJainal^ pinalties may be 
assessed against corporate officers, the Secretary of Inergy must establish 
l^owledge of rieeipt bf notice, of noncdmpliance. Civil penaltiei are up to 
$25,000 for each 'day of violation* Criminal penalties are up to $50,000 
for each day of violation or imprisonment for not more than one year for 
willful violations. - As stringent as these penalties may iound, one wonders 
%^ether. or not they are vigorous enough to deter inued use of ^oll and | 
natural gas. It My be that individual fims may jii willing, to incur ; . 
penalties j as long A their profits are substantially high enough to warrant 
abaorblng tfie penalty f^or a fixed period of -t toe. . , 

The primary objective of the Carter Administration's coal conversion program 
was to^save an estimated 3*3 million barrels of oil per day by 1985, ITiat j 
estimate was reduced to 2*3 million barreli in the Senate coal conversion 
Mil. L The' final bill with all its compromises descflbid here has emerged, 
from the House-Senate conference and promises to conierve an even smaller 
amount of oil and nitural gas* Clearly, these compromises have serloujily 
reduced the effectiveness of the legislation and the President'^ 

Some may be tempted to suggest that by reducing the Nation's «oal usage, pne 
Is increasing the quality of the country's environment* Such slmpllstie , . 
reasoning, falls to consider the sophistication of current pollution control 
equipment* Moreover, it falls to account for the coal cleaning processes 
alrSdy in existence* It Is safe t6 predict that^ in the future, teahnologi- 
cal development will include improved equipment and methods 'for fining, 
transporting, proce^^slng, and burning coal* % , * 

The recent National Coal Policy Project, under the sponsorship of the 
Georgetown Universlty'Center for Strategic and International 8 tudle|| heralds 
a new era for coal usage In the United States. This project 4^isemhIed lead- 
ing Individuals from industry and from environmental organizations in an 
effort to reach a consenius regarding th^ use of coal in an environmentally 
acceptable manner* Whila the Project did not achieve' total agreement on all 
major environmental policy Issues, genejral agreemint was reached on iive 
topics with substantial significance for environmentalists. The Project 
concluded: 

1* that mining should be discouraged in areas where solutions to 
the envlroiuttental problems have not been dmonstrated^ with 
the result that the Nation would look primarily to the illinwis 
Basin and Southern Appalachia for coal, along with emphasis on ^ 
Beip' mining; - 

2* that major coal^burnlng facilities should be located in the 
general area of the ultimate energy consmersi. * ■ 

3. that an emission charge and rebate plan shoul4 be instituted 
to prov|4e a strong' economic incentive to invest in more 
efficient pollution abatement technology! 

4« that a consolidated early hearing should be held on approval & 
, procedures at the state level for siting energy facilities 

, In order to expedite Issuance of necessary permltsi and there 
should be public funding for citizen groups in such 
proceedings I and : , . 



5.' that Increased tffons a« needed to proteet archaeoldgleal - 
: viiues from destruction iurfgee tolning, t© redue© ch© . , : 

; myironmental impaets of underground nlnlngi and to restore 
iliJ ftfrmlanda in the midwest to prior levels ©£ produGtivi^yS 
that mining permits should be issued on a watershed basis 
to control watershed iapactat 
' " I ^ 
The growlhg urgenby of our national energy [dilema is ehangiug the ideo- 
XogicaX boundaries of the Nation's energr and .anvlroOTintal factions. As 
the National Coal PoUey Project lllustratea* envlrDmental groups and 
Industty representatives are bailnnlng to realize that the goals of energy 
supply energy conaervatlon are not mutually exeiuslve. Nor are; these 
.goals separate from the coneern for maintaining a satisfying envlronffient. 

As one examlnei the first National Energy Plan* It Is elear that the Plan 
irlll not sueeeed in adequately reducing the dOTsnd for energy, Aa^the 
dlseussion of coal eonversion presented here indioates, the National Energy 
Flan is riddled with compromiies ^hich stoply are too generoua* 

The fitst installment of President Garter's Phise Two Energy Plan U expect- 
ed to reach Congress thi^ week, . Unlike the original plan which ^phMiised . 
conservation. Phase Two la oriented tow^ifd boosting supply. Throughout the 
past yiar, while the Phase One conservatira measures were being discussed In 
Cdngress, reprasentatlves from the energy produitloii and disttlbutloh 
-groups worked to dlicouraga aggressive conservation policies , How, with the 
Phase Two energy, supply Initlatlvei coming to the Hill, invtronmental groups , 
are^earlng up to lobby agalnit increased supply policiei. Working at 
cross-purposer in this manner can only ham the national intareat, ^Constrain- 
ing coal to maintain envlroOTental quality is appropriate. But the con- 
straints must hm calculated with a careful eost-benef It analysis. It Is m 
national responsibility to measure the true costs of each policy wt^lch re- 
strains -coal or which compromisis envlro^ental quality, A cavalier approach^^ 
to the var lab las on either side of the coal-invJronnent equation serves the 
bat ion badly, ' . 

The key in the months and years ahead will be restraint* If the Garter 
Administration will proposa feailblc coal developmant policies, after seeklpg 
^the advice of industrial and envirownental groups * and if the Congress will 
support these, policies with reasonable controls for enViromental side effects 
then the United States may reiolve its energy dilrama. Failure to ^erelse 
appropriate resytaint will encourage further exceises by the various .fae« 
tlons. One respected rasearch effort has even noted the po|slbillty of these 
excesses leading to a civil wr throughout the Nation,^ If the President s 
eadiortatlon to the '•moral equivalent of war" degenirates into a civil war, 
it will be a war about whieh nothing moral will be said* 
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' ' ' THE ENERGY MISSING LINK 

I Judith M. £?hmt8^ 

; Ko ilttgle- envlronmsntal' pwblM recently , has captured m«e active dlseussion attd 
f deiata than tht mmtgy eirisla* Most taportantly, a credibility gmp : eonctrnlSig 
■tM Mality and severity of the long-range crisis has arisen smoni^the eltlzenry 
^£9'a result of £he eonditions surtQundlng the Arab Oil tobarg© of ^ 1973. However, . 
wen eurrent dlscusslena of the long-riinge crlslr and ^proposed solutlona by 
experts have ofttn negleeted a eritleal cempsnent ma a major link In anergy plan^ ^ 
.i^g. Draographle conilde^Etions and implleatloni of population change have not 
vS^eep ^©nalseentl^ used In energy planning, Thi^a compenenta are vital to any 
^viable long-range approach dealing *^th the anergy erisis* . A systems approaeh, 
^»^^ich Ineludes theae component'; afflorig many othsra, mlia^ bn used If rsaaonable 
solutions are to be daalgned* 

. H -: . " ■ ' - - ^ . 

1962t leologist King Hubbart provided a report to tha Comlttea on Natural 
Rejioureea of tha National Academy of Selences documenting the end of tWa fossil 
fuel era Maed upon ''Inventories prepared as early as the IS^iO'a and 1960's by 
the Amarlean Gea Association and the toarlcan Petroleum Council, as well aa by 
the Hatibnal Petroleum Couneli and the U^S* GaQl©|ical Survey*. , Eatimites made by 
the U.S. Geologic Survey in 1973 did luclude fqr the first time an isolated 
dTOographic consldiratlon which shifted the percentages. of r^aalnlng fuel downward 
baae4 upon ehanges in per capita consumption* However, projections of enapgy 
eonsiuoptlon based upon per capita change typleally have not Inci^uded a thorough . 

• lamination of demographic trends, nor the, potential alcernatlvii for per ca^ta 
energy eonservation* , % 

Hashers the Induatrial world has utilized projections of Increased energy consump* 
\^tlon baMd upon simple aHtrapolation of recent usage In order to promote increased 
eKploration and iuhsequenc eKtraction of energy i;ae©urces. This fact remains triie 
even though there la growing e*^' ^ns»is among International experts that the* most 
plgnitlcknt fossil fuel energy ^ '©a aro ftnw known and have baen quantified* 
No laaj or "hidden en^T^gy par^^^: v be expected to be discovered beneath the * 
sea 6r ioma remote nlch^ ©;■ ;fte ^irth. Since reaourcea are finite ^ it then - 
follows that as population Imreajeg, regardless of per capita eonsufflptlon 
trendSi t^a ^ratio of resources to Indlviduali must eventually fall to an^unae** ^ 
ceptable lavel. This aK±an brings tq mind the so-oalled "Malthualan ll^emffla," 
^le Malthui Qrlglnally considerad food the llmlclng^fwtor of fftbsiitence, 
energy iivallability can envlsionad In a similar .way j aa foc.1 Is ultimately a 
form of stored energy* ^ ^ ^ , V ' 

- Halthua* approach was that of a pynthesl^er *o£ thoughts received from predecessors 
At the hear^ of Malthus* synthesis are two propdsltlons applicable to our present 
energy* planning I 1) Population is necessarily lilted by the meani of subsli*' 
tehee; and 2) population invariably Increases, where the meani of subsistence 
increases unlaas prevented b^^^-seme pewarful and obvious checks. Though a shrewd 
mnalyst» Malthus was unable ta foresee the eff acta of recent change since hia, 
lifetime spanned the pre^induatrial era. T^e technological era which foiloWM' 
his d^ath usherad in' important ehanges such as bir^h control and improved farming 
methods which ^ at least for a tlma belngp tandad to undercut the paisimlatlc con* 
elusions which logically e^^tend from Malthus' analysis. However, Malthuslan 
theory has bee^ revived in recent years and appears to hava application to the 
current energy crisis* 

Population growth acceleriites eKtractlon and resource use and, Intenslflas 
A scarcity. Scarcity of fossil fuel la eaused| J.n addition i by econoalc realities i 
political ideologies^ and social and psychological forces. Inergy problima 
assoclaced with human population growth result from eKponential Inctaase (births-^ 

'\ • ' ' , ' ' ■ 

^r\ Judith H* Schultd, Raymond Walters Colieie, University of Cincinnati, 
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pi;:ii;J^«ail&)fe^^^ from ptoblams bf papul4tion diitTlbtsti©n , e©n- 

^^i^J^OTtra&m^^^ gpeclfic giographlc locations incuerltig energy lossei 

^JyhtMtiap^i*^ fu<il3 Uiitances frem the source of extraicitlon and pfocef^ing) . 



Paat and ptresent trends of populflt ion growth complicate lisource piannlng* In 
^"mB>;^a«* w^^ the etiirgy crisis is the difficulty in securing the 

latest "technically aecutt^^ geological information on proven, probable,, and pos- 

^ lidlated STpall new dtscoverims, it turni out 
ffiSfe^ that this data may be tWi single most «l±abla kind of information currently 



il|i|;:avai,lable for long-range energy planning, Disparata short-term fc^ands In popu- 
>f>"^V, lation growth conplicate usage of diinographic components in energy planning 



Wtverthelessj thil component must ba given due emphasis, EKamplas of such "trends 



pip-tticlude the lowering of the fertility' rate during the dapressl 3n yMCi of ^ the 
|t.f thirties. At that time, many individuals were proposing that U*S. /population would 
FS^; aelf^stablliza by 1940i by a severe decreasff' in population growth* These 

'fU same Indivl^ls ui^l^d i^erieana to, hava larger families (Charles, 1935; . 
ii; SpengXer n 1930) - ! Yet, this brief trend and associated forecasts wera followed by 
^ the po8t!worl4 War Il.iaby boom of the ^ate forties through the early sixties* ' 
fi .Once the;;post war families ware established, a "birth dearth" of the e^ly seventies 

■ V publicized by ths press, rhe proipeet of an "echo boom" coranencing in th# late 

^sevi^^ies may become a reailtyt as the post World War II ?'baby boom" generation - 
' ' that tiimporarily postponid having children longer than any other similar aj^a 
SV : Statei, begins eitabliihing ' its own faslllai, . 

laeh of, these trends hap pccurred and^resulted in population shifts within an 
apiproxlmitely twenty-vyearl reproductive generation which would have, proWded useful 
fc^ Input into resource planning* A stabilised population, or ^ero population growth, 

■ occurs in several European nations, would, of eourse, praduce the most 
^saf^l demographic data for such planiilng* / 



to date, none of thfi aforepintioned population trends hav^ beefl^ iueorporatad into 
resource planning by pollcy-makara * Obviously, planned demographic trends, at 
least in the broad spectrum of positive, negative, or lero growth* would place the 
pllinner and poilcy-maker "ahead of the gamev ^o to speak, ^rather than in a posi- 
tion of following up oh trends which had already commenced,. Given t^e absence of 
fisuah "designed trends," or Influences upon the population, even the short-term 
- trands*^an be better predicted if an understanding of animal population dynamids 
vera mora widely underatood* Only then could demographic componanta bi more high- 
ly utlijLzed in energy planning, V ^ 

One debate which continues wherever hiraan implications are Involved Is whether or 

nqt animal research'^data can be eKtrapnlated to humans. No matter on which side 
: . of the debate researeheri find thefflielvei, the best available r^«tarch data must 
Jba .utilised in lieu of human research, or we reverse ourselvay^o the Dark Ages of 
; the pra-^cientific era. Thus,' there are a number of valuablef concepts whioh ^y 

be gl^nad ^f rem ariimal population data which might then, be utilized for .demographic 

projf^ctions for resource planning*. 

^ ' '' ' / 
The majority of plant and animal species of the world ha^e been..found to have pop- 
ylntion regulatory raechanlsnis which upon investigatipfr^espond' to environmental 
atr ess 1' Thus, one might extrapolate such mechanisms to out own species. Boughey 
(Wis) notes that It is lotnitlmei maintained that our species la too racent= to \ . 
have gvolved evorutlonary mechanisms for regulating population. Apparently, it 
is at least as 'old as the Pleistocene Age (Martin, 1967), and^ contemporary with 
thi majority of plants and animals* ■ 

»In the past, starvrftlon and diseftsa were density^dependent, iKtrinaic and iiitrin* 
aic .factors c6httlbutiiig to the regulatory mechanisms in hwnans and other animals. V 
Siieh eHtHnsic aniintrl^^ similarly affect other animal populations 

auoh a^^have bien showi\ in claisical studies of the snowshoe hare. and lyrix", 
(H^eitilich, 1937), and ^asninlan sheep (Davidson, 1938) » Population growth 
trends in: tasmanian sheep illus trace a type of animal population growth known as 
logiitic growth* f hi phrases "a good .year forj ratfbits" o? '*a bad, y<5ar . f or 
ttoaquitos'Vakemplifx logistic pop.ulatlon cyr^ nntainlng hllla an^ 




valleys which occur in eertaln animal ^populations. Loiiitlc growth is cenprisad 
llim^^f a lag phase or alow Initial groi?th (due t© the reaching of sexua!! m^turifcyj 
iK^i^finding of mates, and gestation petlodi),* followed by an eKponential groirth 
?®i'?^^phiii, india gradual tapering ©ff of gsdwth^ The N^ay lewnlngs of Seandlnavia,. 
fS;- ^'na well aa the colia;red lemmlhgi of North An*e-'ifia> and the seventeen^^ear Iwust 
f^?^: ;-^^^ growth trands in contrar*. Irruptive growth is int=erruptad by 

'^'•'^■'-■'^•^wMdmi usually catagtrophie erashei of .ality as depletion of reseurces and , 

hiopd sW^ eontam£na&lon occur. This latt« approach has also been >, 

1; eailtd ''tha p^uiat^^ cwr^,!," or "letting nature take its own course." 

: ; fiurlsg davastatl^^^ of animal^ species undergoing^ thlrf type of growth^ 

the carrying capacity is "overshot," Tidal waves, epidemics, and massive crop 1 
iii V failures could be eoncelved^^of as parallel eKperiences by the himaji special/^ | 

: j One. problm dees exist with using componants of population dynamics for energy 
f't- v plaonii^* Population studlas both In non-human and in human species have thus 

■ ' .£fr involved dlscrata geographic areas of animal preserves, Islands v Mtlons, or 

Isdlated subpopulatlons and ecosystems. In reality/ the human population projec-' 
! tions which are new needed for energy planning taqulre interactions of population 
^ with an entire planet ^ rather than with a discrete geographic area* . ^ 

ff ext ens ions of animal growth patterns can be made to the global scale of the 

popttlation/energy Interfaces Irruptlve, or logistic growth patterns still say be . 
; I conaeivablet In a. scenario of Irruptlve growth, humans could he enyiaioned in the 
/ / i^dat of oKpenential growth phase of the curve (lag phase haying occurred for, 

all ©f human history ptlor to 1650, which Is cortsidefed the beginning of the pop^ 
s; ulation ^plosion), /The human brain and opposable thumb may have provided t* J 
. ttchnology for the manipulation of ejftvlroraent so as to delay the. appearamye of V 

"the arash*-' As .population contlnuei Its doublings. It could "overshoot'V Mrty tog • 
' capacity at any time. Crisis upon crisis (such as the e-^^rgy crisis) would sud- 

draly become unsjolvabla In this icenarlo of a complicated technological worlds anti^ 

cduld soofa lead to rapid populatloti decline, associated with simultanaoua l&creaaa . 
: 3 ; in rate of extinction of other species of plants and animals cohahltlsg the planat ] 

with htmans. Removal of species from levels within food webs would further to- 

■ crease Instability of ecosystams* Such praeip^tous declines would middubtedly 

■ri; lead into a new "dark age" of the twenty-first ceuturyt ^ 

In contrast to the pessimistic irruptlve humn growth scenario , the loglatio 
: i ; approach could be a gradual approach to world lero population growth ©r stablll'- 
; /, latloni by conscious intervantion to reduce world fertility to replacement level. 
V (It should fee clarified that reaching replacement level — m average of Zml " ^ 
" c^^ — does not equate to stabilisation ^ but can produce atahlll* 

t Mtion ovw of time. For eKamplep in recent years the United Stataa 

reached replacement 1^^ and is now far below it at 1.8 total fertility ratSt 
W ^ the ttitlon CO to have a natural increaaa (blrtha^deaths) of 1«2 millioti ^^-t} 

^^ todiv:idiMls^ annually Boughey <1973) suggests that the possibility eKtati that J!^; 
' our increasing species could Induce a aelf-regulatlng ^'social atfie^MS.. >»^; 

in Other mammalian species such as recognised fey Calhoun UH^'iiJ^VjUl 
; and cmrlstia^ and Davis (1964). Hoagland (1964) suggests that sudh ^^^^,pheliM^^^ 
my have long existed in the form of an Migration urge ^raspOqalfele|,|oi|5!,S^ 
i-; ^ 't Ion efforts *^ depression years, economic stresses^ conver^d tot© ^^'J^ ' ag^^^^^ 

iSii piye^io^^ caused family size to drop to replacement lwel»\ M'i^^' ' 

if Jy; ireault^ of^^ rt^ famine in Ireland p the original population ^topptd' 

; cfey 243i>j^:; iJ^ in marj^lage patterns emphaslilag tion^ ^t- 

ff; small families has occurred. In ©tUar caaea^s^tvttn^ 

if socially irttrlhslc stress mechanisms eKist^ they have feean apparently to^ufftc-*^ 
lent to regulate population growth. Certainly, this has bean true on thtt llpbal 
scalti ' It Is; however^ that energy considerations may IntroJIufe^ 

systeipaatitf ie^ impactlag populatloh growth, which has tb dat«'nptj;\^^W|^^ 

..MpeHended>.:by-''c©ntemporary societies* , •/ . ^ .-tH^/s 

exponents Md; l^ population change must remalti a critical^fiMsi^ 

energy plantiinp^ jrowlng ajiverlty of the eneriy/resourcas eli^tiiii^p 

may. Impact upon pppuletloni, In either ease, a systems approach InCludlDg ths|^,^ 
eonslderatlona musjfc tighten the links toward developing well- thought-cut «Ql^fe^^| 

omi^imilng'^lhe^'e^ \^ ■■■■ f ^ 'li^^ 
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METHODOLOGY tHROUGH A CASE STUDY OF COAL GASIFICATION COMBINED 
CYCLEONTHE CALIFOKNIA COAST 



Richard L, Perrlne» Leona M. Llbbyt" and Rob^*rt tindberg 



PREP^CE--BACKGROUND FOR WE STtlDV 

Th^ Environmental Seienee and EnginaGrlng Interdepartmentn 1 GraHuate Program at 
UCLA has ai Its goal the preparaLlon of prof esaionals with a broad' understanding 
of the environment and tne teclinlcnl and organizational i^kills essontial to 
prDbltm-solvlng* A key vehicle in their prtipartitlon is performance members of 
4 rasponslble team of professionals developing case studlwa Irivobdng real 
protil^ms. The study reported In Lh±n paper rfirTreecntB one such activity* For 
whnsg Interested in che deCailed aasesanient and the coHi-ept of technology summarised 
briefly here, copies of the original report volume can be made available (reference 

IHTOODUCTiON 

Cfllifpfnla neafts elictric power, implying sites compatible with technology, 
environment, r »H current institutional constraints. At presents devRlopers muat_^ 
Idiittify sites .ad defend these through Environmental Impact Reports (EIR) • No 
doubt the burdan of proof should be un the developer, but the system promotes an 
advarsary relationship, prolongs discussion, and, with disapproval, creates a 
Ibsa paid by the consiinier, the bickering, Inefficient use of talent, and delays 
bf the present process need to be eliminated* This study addresses that need, 

Tbi first objective was to formulate an alternative siting mithodology which 
focused both on tichnology and site suitablilty characteristles . The Intent was 
to Identify limiting factors before preparation of the EIR. The aecund was to 
deaonatrate the methodolo|y using aitlng of a hypothetical combined cycle coal 
gaQlflcati plant, 

A Power Plant S :lng Assessment System (PPSA' la derived from the Southern 
CsllfornJ- n "Energy Technology Envlrc ^al Asiessinent System" (ETEAS) , 

the FPSAS pujii more attention to Inetltutlc - tralnts and ejcpandB environ- 
mental considerations. It Is intended to bu a cou ..rehenaive siting methodology 
'vhlch identifies critical factors prior to preparation c ^'he EIR. This perialts 
early mediation of constraints. The second objective rr^'aired specifying te^^^^ 
nalogy for a gaalfieation combined eycie (GCC) plant, bmce such a plant do... 
not exist we derived Qharacterletlcs from available literature of component 
tethnologies and pilot plants. For our purpose charecterlitlci need not eKactly 
d^serlbe any real plant, and t1iey do noc. Characteristic dladharges and reqaire- 
mantjf still are representative enough to demonstrate the mechodology* Licensing 
and regulatory requlrenients are discussed Including dlstlnccions between national, 
atatei and local jurisdictions. Methods to mitigate both environmental and 
Institutional constraints to siting the defined energy teohnotogy are suggested. 

Overview of Sitlng/AsiesBment Procedurea 

In Californta^ several agencies handle energy matters. The California Energy 
H#80|irees Conservation and Development Conunlsaion (CERCDC) , created in }975j has 
primary responsiblUcy and certifies new generation facilities » Tht California 
Public Utilities Commission (PUC) re|ulatee utility rates , The Coastal Zone 
Coftsarvation CoBmlsslen shares siting responsibility in coastal regions* 

The siting procedure has two stagaii the Notice of Intention (HOI) and the 
Application for Certification (AFC)* toy plant of 100 megawatts or more 
r#qAiir€i an NQI* a sequence of hearings and analyses (Tabii I) that lasts 18 
oonthi. the HOI muat_ consider at least three sites and determine if energy is 
'Msdad and if development at the sites would endanger health and safety or . 
adyifsely affect environmental quality. After review a dseialon is made to 
disapprove the liOI of td approve one or more sites « The utility My submit an 
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Table 1 



Notice of Intention (NO!) Prncass 



1. Applleant Prepares NOI 

2# Conimlifilon Receives NOI * 

3. Data Adequaey Decision 30 

a« If Inadequate raturn to applicant 

bf If iadequate proceed to Step 4 
4* BumsmtlzB NOI 

5* Publlah, Circulate and Raquest Ceraients 

6. Cenduct Initial Heatings 60-90 

7. Assess Site and Faelllty Suitability 

8^ Prepare and Publleh frallmlnary ^.eport 240-^270 

9. Compile Preliminary Flndlnis and Conments 
10* Optional Hearings If Neceiaary 
H. Assess Site and Facility A^cceptabllity 

Prepare and Publlih Final Report 360-390 

13. Conduct Hearings ^ 390-420 

14, Declalon 480-540 



table 2 

Application for Certlf leatlon (AFG) Proceia 



1, Applicant Prepares AFC 
2* CoiiBalssion Receiver AFC 

3* Data Adequacy Daclaion ^ ^0 

a. If not adaquate retujrn to applicant 
,li adequate proceed to Step 4 
4p Sumarl^e AFC 

Publish, Circulata and Request Coments 90 

6, Prepare Fnvlronmental Study 

7. Conduct Initial Hearlngi 

a. Assess compliance ^Ith all laws and 
standards 

b. Assess conforfflance with forecast 
8t Drgft EIR 

9. Circulate Draft ElRj Solicit Comments 

10. Conduet Hearingfe 365 

11. Final EIR 

12. Daelslon 



AFC ^or an accepted site scartlng d soeond eighteen-month sequGu^.e (Tflble 2), 
Emphasis in the AFC analysis Is slte-spaclf ic <lesignt including preparation of an 
EIR with the CERCDC as the lead agency. 

ENVIROIMENTAL ASSISSMENT METHODOLOGY 

Southarn Calif Qgnia Edison .Environmental AsseasmQnt Sy nt em 

The Southern California Edison "Energy Technology Environmental AaociKament System" 
(ETEAS) la Illustrated in Fiiure 1. It provicies a logical assth^sment methodology 
for eedloilcal implications of acmogpherlc and liquid disch, rges. Tha adequacy of 
the ETEAS is limited^ howi^ver, beuause it axploveti ynly biological and rcological 
implications of siting, because confidence and i^ellabllity are not specU'lcally 
addreasEd and becausa It contalnR no weighting factors or crltprla that define 
relative Importance. Tbese inadequaciae limit ueefulnesa to the interpretation 
and bias of those icvlBwing output* 

Modification of the SCE Environment al Assessment System 

In an at tempt to extend tha ETEAf into a eomprehenalve m.ithodology , a Power Plant 
Siting Assessment F'^stem (PPSAS) was developed (Figure 2), The PPSAS la 
analagous in many respects to the ETEAS system and Incorporates it at a proper 
point. Llmltationa of the PPSAS are similar to chose for the ETEAS, However, it 
doea address all environmental conatraints (aocio--econQmic and institutional). 



PRELIMINARY SITING 

PPBAS first eatabllshea availability of resources required* If all are available, 

analysis will continue; however. If even one is not, either a site mubt be 
Injected or other chaniea made. The steps numbered below refer to Figure 2, 

Step 1,0 Raw Energy Technology: The Power Plant Biting A^jeasmant System begins 
by defining a raw energy technology. In this escample m&'.iy smaller technologies 
are Integrated Into a syatem, but the methodology should funetion for any energy 
techno] ^gy. 

Step 1,1 Requlrementa of the Technology I The requirements of the energy 
technology refer to reaourees absolutely neces ry for Its oparatior as defined 
in Step 1,0 and include Steps 1,1.1 to 1,1.4 (see reference 1 for de iila) . 

Step 2,0 Adequacy of the Needed Resources at the Potential Site I This Is the 
first daalalon-making step. Availability of requlrementa at the site must be 
Judged adequate or Inadequate. 

Step 2,1 Adequate Reaources i If resources are adequate the analysis la 
continued at Step 3*0, 

Step '2,2 Inadequate Reaources I If raaournea are inadequate tha alte is 
unSHltable as originally defined, Analysia can either stop or continue to Step 
10.0 where changes may be made and analysis jtarted again at Step 1.0, 

iWIROmffiNTAL CONSIDERATIONS 

Broadly defined^ environmental conslderationa are siinlflcant Impacts which follow 
siting the plant, and f.an be phynical, ilologlcalj goelo-economlc, or institu- 
tional* 

Step 3,0 Postoperative Resource Monltorlngi The decls is that resouress are 
Initially available; however* ehangea in future rasourct availability may oceui'. 
Thus, Gontinued gvallability ihould be monitored. 

Step 4,0 teehnulog> Applied tr* the Sltt Environmental implications ©fa tech- 
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nolsgy fit In two majot cat^goriust bloloilcal and ecological r rimlf Icatlona of 
power plant diseharg## and residuals (Stop 4.1); environnicntal connttainti at the 
site (Step 4.2). The categories are nnt completely autonomous. 

Step 4,1 Wastes, lEroia^ions ^^nd Effluents from the Energy Technologyi Dis- 
charges ate identified aa aoiid WJ^ter, atmospheric emissions, and liquid 
affluints, Potantla harrafuli discharges should be quantified and mpdals of 
transport i conversionj and dispersal developed. The portion of the ETEAS (Figure 
I) not specifically repraienced ir ;he PPSAS fits into the assessment here, 

I • ' ■ 
Step 5.0 Impacts to A1t,i Warer, and Earth—Health and Welfare Implietttlons j 
Potentially adverse health affeets or property damage must be estimated and 
identified. 

Step 6*0 Biotic Populations and Conmunil : Similar to Step 5.0, information 
flow from the energy technolosy-s diachargeL. plus laboratory and field data (Step 
6,0,1) should define potentially adverse impacts. Predictive models sliould be 
used 4S i ecessary. Feedback from this step may produce changes in Seeps 5,0 and 
6,0. J 

, Step 6.2 RehahilltatioTi Requirements- At this point it is posilble to 
estimate measures needed to reacore impacted areas, or the extent of ecological 
insult with mt ^rehabllitatioTi* Feedback may affect changes in Steps 5.0, 6.0, 
and 6,1, ^ , 

Step 4,2 Constraints or, the Energy Technolo|;y Imposed by the Pc^er Plant 
Site and Vicinity; AIX technpiogieg are likely to impose some adverse environ- 
mental effects on potential altea. By categorically addressing generic consider- 
ations (Steps 4*2,1 to 4.2, U) "critical environmental factors'- should become 
apparent. Similarly t on a ^ite-apeclf ic basis , an invcatigation of generic 
environmental constraints should define site aultabillty for t\& energy technology 

This path of the PPSAS Join^ the Infcrmation path of the other assesawent eatrsory 
(Step 4,1) to lead to the decision-making portion of the assessmdnt methodology 
(Step 7,0). 

DEClSIdN MAKING * . 

This portion of the ffUAB synthesizes information processed abo\.2 to Identity 
development options. Decision-making is the uso of expert^ judgmtj.t ba^ed beat 
fivallable information Includlnu environmental Implications of the en^^ifgy te.^huoX- 
ogy. Citizen particupation may subsequently be ix^^cvycizi-t&^i into th'> f ■'nal 
decision procass. 

Step 7,0 D^velcpment Optional The decision as to environmental auir.abillty of 
the potential site results from Integrated assessment of information tU I'rom 
Step 4,1 and 4.2. Decision options regirdlng the siting of fhd energy i Uinology 
are addressed in Stap» 7*1 to 7.3. , 

Step 7.1 Technolpgy Cpwpetible with the' Environment ^ This option is a '': es" 
tii^ponse to the question of suitability. Long-Uerm monitorir.g (Step 6,0) of 
impacts is; the only requirsmaiit for d^velopmip -t and submission as a candir'^ne alte 
in th NOI' procedure* 

Step 7,2 Need to ^taiiiiga the Impact Zone: This option is a "conditional yes'* 
sini:a the development opfJ an is compatible only if the Impaeted zone Is^ cointtn'^ 
uously managed (Step ^^0) 

Step 7.3 Need to tljjgra the Environnental Contrj-l Syt^tem^ This dc^velopme 
option requires a "n^'* rtspotv^ej with acce. tance then dependinfi on research 3nd 
developmanr of technology and contr??! syc^r ma (Stais 10,0), 

Seep lO-O Ra9B«v--V» and rieveiovMftnt of the le'tinology and wottyi ca Syatflms: IC the 
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site Ms been rejeetid. for environmental impacts, choosing an alternative site may 
be mdflt" prudent. - However i /el^thet technology or pollution control might bo 
improved to circumvent adverse' imp^icts. Also, some combination of measures could 
be taken* Only ;when'evec'y''alternatl^^^ is exhausced or economics prohibits con= 
tinulng^ ^an the energy technology be considered firmly rejectad based on Its 
ftdverse.ynvlranmental' impacts at the site. 

Step 11 »0 Secondary Assessment l If adverse impacts become evident aftef Initial 
Aecaptance, a saeondary assessment would be necessary. 



CpAL dASXFICATION/COmiNED CYCLE TECHNOLOGY AND ENVTRONMENliVL ASSESf MENTj A CAr . 
^ iv ' > ' ' STUDY 

Synthetic fuel processes increase the hydrogen-^car- atio of coal. Gasifica- 
tion, produees a clean, low--sulfur gas which can bt medlumi or high Btu 
eontent, HerSui^e consider combined cycle power gt using low Btu gaSt at 
a higher overall sfflciency than a conventional pi ^ ^ also seek lower 
pooling water requiremenCs , smaller physical size^ ' ssibly lower capital 
cost* . Fotentlal advantages of a GCC system led to j ^je with the assesement 
methodology developed by this study* The prosent Bection brief ly describes a 
hypothetical GCC system tailored to our acudy. Much more detailed information 
is presented In reference 1, No GCC system in operation at Che present time has 
the combination of components seleciiUd for this case study* Thus, we made reason- 
abie technical assumptions. We acknowledge that this leaves results subject to 
various uncertainties, GCC plant characteristics derive from the literature, 
using elements of established technologies. We have made no effort to cost the 
system^ though costs were implicit In our evaluation of literature, and should be 
reasonable. 

Gasification— Co mbined Cy ^le P^ ant Overview 

Th^3 major process steps in the GCC system are as follows i 

* Coal preparation— the coal is crushed ^ water is added and a coal-- 
water slurry Is pri^pared and otherwiae pretreated , 

* Qa g i f l_e at ion — the coal* de-^wacered for combustion in an entrained 
bed gasifier, is mlKed with air or oxygen, pressurised or unpres- 
sUirlzed, Some coal provides energy to drive gasification, forming 
gaseouf fuel at up^ to 90 percent effinipncy. Sulfur Impurities 
becofli^ hydrogen sulfide. , 

* Qu en eh 1 ng_ and p a r c 1 c u 1 a t g Temgval - ^ g a s is cooled, heat la 
recovered s and particulates are reinnvftd by wet scrubbing. 

* Gaa piirlflcatlon — hydrogen sulf ide is .removed with recovery of 
suljfur. 

. » Power generation, and hjateKchange— clean gas burns in the gas 
turbine of the combined cycle unit ^ generating electricity. Heat 
from the turbine is recovered and generates steaw, driving a steam 
turbine and genera ^Ing more electricity. 

iome advantages of the GCC power generation system when nomparad with Gonventlonal 

goaX^-fired power plants includes \ . r 

» Sulfur dioxide emisn ^ ns may be controlled using regenerable 
absprbenta for removaL of hydrogen sulfide ;AEpm the gas strefm. 
This eliminates flue gas desulf uriEaCijn anff^ssociated solidr^ 
disposals and offers polenttal for mor^- cpmpjlete eontrql. 

* Kltrogen oKide (NOx) emissions wiil bjiower because fue 

is converted to ammonia in the gasifjer, and removed with waste- 
water* Als'^ low-moderatff Btu gas should burn with low NO^ 
formation, " ^ 

* Overall efficiency of a GCC plant is expected. t6 be equivalent TQ 
or greater than conventional ^oal=flred planis ' (overall 38 percenL 
or mora efficiency with an annual capacity factor of 65, percent), 

* Less eooling water is required for a GCC system* : 



Table 3 
Land Rtqulrements 



QuaTitlty 

Hectares Acres 



tt^t^Tlm mW Waste Storage 
galW W^t^ Dlspssal 
Bv^|30$f^tS0n Ponds 



tTwp'Oi^^tr^^ Caal Storage* 

Ki^iS^JllAn^^pUS and Buffer 
U)smt iO percent ) 

tafc^X '<B3^^J^jding Solid Waste 
^i^'pQBBl Land) 



. 6 

\ 6 
1.5 
0.2 

104 
76.9" 



1.5 
17.9 



110 



13 
15 
3.8 
0.4 
256 
190 



3.7 



272 



4 Unifs G.^^ Tutbine 
2 Hours 
2 WeekB 
35 Years 

20 ponds with 0.1 
In/day Gvaporation 
rate 
2 Days 
2 Weeks 



* A ^ wwki' cLul btoraga offfrfipre, on the oeeari floor* 
W Ma^tl less than an acre. 



table 4 
Water Requirements 



%icijfi^atlona 



a^^Jiltoa feted Sea Water 



^ml SI Wry 
C'SoWnj Water 



Quantity 
m3/day 



2960 
1370 

2,21 % 10* 
250 



r^emarks 

3500 ppm TDS 
97% Recyeling 
89.5% Recyeling 
3 5, 000, ppm TDS 
Once Thru at 



8^0 



DltAdvanCagei inaludei m j 

^© Isck of ixpif line© in th© power Induscry with Che gaaif leaclon 
precessM and sulfur ramoval systems hypothesized* 
• Tht eaonswle eampeEltiveness of the GCG system by comparison with 
eonvmtlonal eoal-f Ited power plants remains to be proven, , . ' 

The vary low emiiSions Cafgets for a GCC tystam might well be considered infeasl- 
ble by all pait ©Hpiflence, due to economic constraints. However, our goal is to 
first establi'sh what Is technically possible and then permit environraental/ 
teonomlc tradeoffs to be made, leading to definition of a "feasible' process. 

four sets of slti-specl£le technology sssvMnptiona must be made to quantify total 
environmental impacts from the GCC plant at the chosen coastal site In Oxnard, 
California. These relate to coal source and transpoi-tation, coal handling and 
storage I heat rejecfilon from the combined cycle unit, and solid waste disposal 
and storage. 

Tfansportation cost limits coal saurces to Alaskan and Western fields. The Beluga 
field in Alaska is aisumed to be the sole source of coal supply (2),, though there 
are several Western states fields (3) . 

Once a coal carrying ship arrlveSs a relaying system must carry coal ashore. 
Based on review of the options^ a single point mooring system much as used for 
oil- was adopted I ' coupled with slurry transport. It avoids port congestion, mini- 
aizes disturbance to sand dunes and littoral sand transport* ana can provide 
rapid, direct transport of coal to. storage and to shore. Figure 3 shows the 
proposed locrftion of this system as it would appear In operation and offshorf 
seabed profiles. Since a shipment may be late, a storage facility is required* 
For this study we assume storage in subsea concrete silos with grinding taking 
place on a platform ^nd crushed coal dropped Into subsea tanks, doal would be 
retrieved &nd carrliid to the GCC plant via a slurry llnei 

y 

' o 
Coastal siting permits using once-thraugh ocean eoollng. If there is an 8 C net 
temperature increase in cooling water. 2.21 x 10^ m3/day of ocean water would be 
required* The Intake and outfall conduits extend about 2*2 and 2.0 kilometers 
offshore, respectively , well below the thermocline. Temperatures at the intake 
and outfall are about 10-12^0, while ocean surface temperature varies from IS- 

ao^c^, , 

Solid waste quantities depend on ash content of coal. Total dissolved solids 
from scrubbing water contribute some waste. Potential toxic substances, such as 
heavy metals and certain polycycllc aromatleSi may be present. Thus, we must 
consider this as Group 1 solid waste, slated for a Class 1 site* Currently used 
sites in southern California will not have capacity to handle the waste from the 
QCC plant. Thus, other potential sites nearby muit be developed. Solid waste Is 
to be carried from interim scoraie every ten dayii by rail to a Mojave desert site 
, for permanent disposal. 

Figure 4 presents an outline of the GCC power generation systems tailored to our 
study. Alaskan coal will be brought by ship to be handled using a single point 
mooring system and associated off-loading facilities. Coal will be stored in 
subsea concrete storage silos. It will then be slurried to shore and dewatered 
to the right water-to-coal ratio for gaiif Ication. Solid waste will be stored up 
to two weeks before shipment to disposal sites. Once-through cooling, will take 
up heat ultimately rejected from the combined cycle unit. Some energy from heat 
exchange will partially desalinate ocean water to about 3,500 ppm TDS for use In 
gaslfier, slurry and wet scrubber aystemi. 

Tables 3 through 5 siwmarlie the land, water, and fuel requirements for the site- 
specific GCC system, and Table 6 presents the types of discharges from this 
system and their iagnitude. 



Environmental ^ fc ^ ; i 
Natural Environ 

The site' Is atoi ^ ^1. srs vast (up the coast) of Lns Angeles, on the OKnard 
Plain near Qtmond - I. i b-oad, flat fflluvliil plain contains several small 
fans washed down m n • ^ r.=. low foothills* The coastal plain contains alluvial 
sands and Vavels, I guu, '= yLlts and clays, and sand dunes* It has minimal ero- 
sion and landslide potenUil, hut poor drainage. The saturated surface is subject 
CO potential liquef h . * jr* i.i bn upper 4 to 6 meters during earthquake-generated 
greyed shaking, A3 thOL»gH o ally active faults eKlst both onshore and in the 

Sanf.a Barbara Chann.' , t j ^-^aid Plain exporienQes fewer Intenilve seismic acti- 
vities than surroundi^ , n % most recent mQvemenUs occurred offshore, pro- 
ducing the Port Huenera^ i^^fchMuuk^ of 1957 (Rlchter magnitude' 4 * 7) and the Point 
Mugu eartht|uak'e of 1973 K Ic'vcur magii . tude 6,0), No known active or potentially 
active faults are at thv site, but p. iBmic hazards such as tsunamis and liquefac- 
tion are cousldered the £fedtest poteTiLi^l risk to public safety. 

Because drmond Beach has rapid sand move^unt by longshore currents, sand must 
sometimes bypass the Fori Hi., leme jettlcEi which block littoral transport, to 
replenish lerojional losse downneast, Apvco..imately 4 kilometers downcoast is 
Mugu estuary end lagoon, also one of the J ihc undisturbed salt marshes in 
southern California, The wid (approKlmately 7,2 kilometers), gently sloping 
shelf offshore is bordered by two deep submarine canyons at Port Hueneme and 
Point Mugu, Surface circulatlcn in the Santa Barbara Channel is a large eddy with 
a cloekwlse gyra. Surface current nearby is southeastiorly , parallel to the coast- 
line* all year. Annual ocean temperarure patterns include cool leotharmal wlntar , 
water warming in springs which by latp > ^uraer develops Into a deep thermQcline 
with maKlmum surface temperatures and dlmlnisb'Sd during fall, Surface tempera- 
cures usually range from 150 .to 20^C, 

During spring and suinmer, daytlmt westerly sea b eezes flow across the Oxnard 
Plain and through the Santa Clara Valley. At nlAhL, Lha wind reverses direction 
and flows down .the valley and out to the ocean. Northeasterly drainage land 
breeiis are dominant during fall and winter p with occasional dry and gusty Santa 
Ana winds. Generally cUmate Is m^ld, with warm, dry summers and cool, wet 
winters. Temperature varies llttl# and relative humidity is usually moderate to 
high. Winter migratory storms contribute most rainfall (37 centimeters per year) , 
Subsidence atmospheric inversions /are caused by the semi-permanent Pacific high- 
pressure system offcoast* and intrusion of cold marine air beneath warmer land air 
is common. Thermal inversions decrease vertical mlKing in the lower troposphere, 
reducing dispersion gf air pollutants. Generally, sea breezes carry pollutants 
inland, giving the coast best ambient air quality. 

There are no natural fresh water' bodies near the site. Southeast are private, 
.man-made duck ponds, and northeaWt a drainage syscera that deposits Industrial and 
agricultural waste below the Huer.eme Fishing Pier. In addition, two sewage out- 
falls and cooling water discharge along Ormond Beach, 

The coastal strand, salt marsh, and coastal marine flora and fauna are typical for 
southern California. Three rare and endangered species could be affectedj the 
three-spinsd unarmored stlcklebnck ( Gasterosteus aculeatus wllllamjoni) is 
abundant and reproducing in the OKnard Industrial Drain; the California least tern 
(Sterna albifrons brownil ) Is a.migracory bird found nesting on Ormond Bear.h; and 
fihe" Belding*s savahnah sparrow ( Passerculue sandwlehensls ) is a residential bird 
■known to inhabit the marshes at the Santa Clara River mouth and on Ormond Beach, 

Human Environment ' 

The fertile Oxnard Plain supports a productive agricultural industry and also is 
one of California's fastest-groHng urban areas- the January 1975 special census 
gave a total population In Ventura County of 432,407, Major urban centers are 
^nard* Camarlllo, and Port Hueneme. .The project area receives full public 
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■ervleis fyom th@ Caunty, cities, and distriats, Utillciefei serving Che afta 
iiiclu4e eltetricity and gas by t^ie Southern California Edison Company, water from 
Owiard-oimed wells and the Southern California MatrorolJtan Water DlatrJcc, and 
telephone from Gineral Telephone Company of California* Solid waate is munflged 
by the Ventura County Sanitacion District, The propoaed site Is uurrently zoned 
for Induitrial use though leased for agriculture, 

III August 197S, uneroploytneht Ir Ventura County was 9.3 percent. Avcrdg® l?M 
per§onal family income fpr QKni a ($10,373) was comparable to Veniura Councy* 
1975-76 assessed value In Venti ^ County war about $1*6 billion, $289 million of 
whlah was for the City of Oxnai j *np 13 percent from 1973-'74) . 

The Ormond Beach landscape could naldered to retain some see ilc quality 

beeayse of the open agricultural pia. n and strand beach. However, heavy Indus-^ 
tries near the site inelude a chemical plant, forging mill, stamping mill, and a 
1506-Megawatt ©il-*flred electric power plant. Msg many human artifaetf litter 
the beach* No important hlstordeal sites are In the project area mrA m knuwa ^ 
archaeological sites within 6,4 kllotnetera* < ' 

In e 1 1 1 u tlona 1 Ar r an geme n t s ' , 

The Warren-Alqulst Act, AB 1575, grants the Energy Resources Cf^nservation and 
Development Commission (EECDC) exclusive power to certify all sites apd related 
facilities in California, A certificate by ERCDG is In lieu of any document 
required by any state, local or regional agency, or federal agency to the eKtent 
permitted by federal law. However, permits Issued by the local Air Pollution 
Control District and the Regional Water quality Ccmtrol Board cannot be preempted 
by ERCDC. 

The site lies on the boundary between th'#. City of Oxnard and unlneorporatad 
Ventura County. To get a conditional use permit, the unincorporated area must 
first be annexed. Permit authority for the County lies in the Ventura County Air 
Pollution Control District, Flood Control and Dralnaga Department, and poislbly 
the Public Works Department* All other local permits will be from OKnard, The 
site currentiy Is zoned for industrial use, and is not under the C6unty's lAnd ^ 
Conservation Program (Williamson Act), 

Under the current ^'statute, the ERCDC must transmit a copy of tfie NOI to the 
Attorney Geheral and to all federal, state, regional, and local agencies with an- 
interest a The ERCDC dlso must request comraenta and recommendations. The llsf of 
agencies Is lengthy, and the public may present Its position during hearings, 

* ' f- ' - 

Important local regulatory constraints which differ from state or federal regula- 
tions are imposed by the Ventura County Air Pollution Control District , Ventura 
has some of the most stringent limitations in the state, reflecting a policy, of 
controlled development, * 

APPLICATION OF THE ASSlSSbffiNT JffiraODOLOGY 

From the description of the proposed facility and assumptions presented, environ- 
mental constralnti on the technology were identified and the PPSAS applied* 

Identification of Critical Environmental Factors ^ 

Step 1*0 With technology defined (sfe Figure 2), resources, required were esti- 
mated. These are identified in Tables 4 to 6. Several unanswered questions are 
apparent, ^ ' ^ 

Step 1.1. 1 Fuel Resources I adequate. 

Step 1.1,2 Water Resources I available, 

itep 1,1.3 Land Resources g The largest on-s-Jte requirement is for evapora- 
tion ponds to remove waste from slurry and boiler wash. On-site *land is available. 
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A reobfcfi MM is netdid for splld waste, mieClng state criteria for unliflilted 
Class' 1 di8tk>aal sites, Jcarcity of such areaa Ideritifled this as a significant 
problem for siting a oe C fftcillty at OnnQtid Beich . 

Step l«i,4 Miscellaneous Eesources i aesuined available. 

Step 2.0 Adewacy of Heeded Resources at the Bltm i Nearly all resaureefl riquired 
afi available. The ptaliminary siang portion of the PPSAS suggests that siting 
fer soiid waste disposal be satisfactotlly reiolved before proceeding further , 
ieveral potential Class 1 disposal anas arc available and located within 200 
kilometers., fransportlng wastes introduces other co'^straints, but satisfying the 
l#nd resQurce requirement alluws ussessment to contiuue. ^ 

•6 — ■ ' ■ 

step 4.0 Technology Appllq j d to the Site ^ ^ 

Step 4*1 WasteSi tenlssions, and Ef fluents frnm. the Energy Technology i 
Atmospheric emissions i liquid effluents, and solid wastes assfjcia ted with our GGC 
facility are described in Table 6. A model of tranaportp conversion, and disper- 
sal of all wastes corresponding to Step 4. 1.1,3 and analogous Steps in the ETEAS 
(Figure 1) for atmospheric emissions and liquid effluents was not available. The 
brevity, of analysis hare does not allow developmant of such medils, but to do so 
is recommend^ In an actual case study. 

8tep 4.J,1 Solid Waste^ r^i Slag from coal gaslflers consists of i^bundant 
elewents (alMlnum, iron, calcluai, and slllcenl and many minor and trane elements. 
<fludge aeeumlatae from evaporation of waitewaLer. Both are considered Group 1 
wastes, and » In the absanee of better informationi require Class I disposal sites. 
Sulfur removed, as hydrogen sulfide is subsequently OKldlied and r^^moved as ele-^ 
mental sulfur. The sulfur produced could be BQldj and exemplifies Saep 4.i.l.2| 
valuable waste. recovery.^ ' 

Step 4.1,2 Atmos pheric Emissions i Primary air pollutants releMed are 
idjintified and quantified in Table 6. Only for oxides of nitrogen aire emission 
standards of the Ventura County Air Pollution Control District likely to be. 
excseded. The design uses best available technology for sulfur and particulates. 
Constraints on llceusing new sources make it unlikely that permits for a facility 
which exceeds standards can be obtained. Thus, imlssion of oxides of nitrogen is 
a critical envlronmentsl factor which may constrain siting the GGC at Orwand Beach* 

Step 4.1,3 Liquid Effluents i Table 0 |ives liquid effluents from the 
pfoposed GGC facility^ Ocean water for once-'through cooling is the first. It is 
Mpected to yave only m slightly .higher salt coneentratlon ^than incoming water 
.and to be slightly warmer. It meets standards (4) arid Is not expected to/affict 
ecological ^omunitles adversely. The second liquid effluent is wastewater from 
boilers and; scrubbers i This will be diverted to lw-peipeably*-llned evaporation \ 
ponds. On .evaporation, sludge will be removed as solid waste (see Step 4,1.1), 

Steps;5.o/to 6.2 Blotegical and Ecological Impacts from Discharges i Without 
xDOdels an. extensive analyils of biological and ecological Impacts of discharges - 
cAnnat be made. Superficially, solid wastes arie expected to topact only surface 
ecoiogy jbf Class I disposal sites , while liquid wastes and thermal effluent arf flot 
thought/to (have adverse impacts. Mission of OKldes of nitrogen is the only sig- 
nificant air pollution and has been Identified as a critical environmental faator 
deserving further scrutiny. 

/ ^tep. 4.2 Constraints on the Energy Technology Imposed on the P ower Plant 
Site /and Vlclnity r Virtually every potential power plant site probably has char- ^ 
acti^Wstica which would be adversely affected by any energy technology there. 
Similarly 9 many sites My have characteristics which preclude altlng. Prior to 
selecting a site as a candidate for final approval (e.g., the HOI proceis}, envir- 
onmental constraints Imposed by the site on energy technology should be identified. 
Mitigation then may bt sought to make the technology acceptable and improve chancefi 
' for siting. ' ^ , . . 
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stop 4*2«1 EwnQmiCi^ Soe^ittl, and Cultugal CongtyalntB ; Srversl facility 
(srapontncs my have grea tar eapiMl aosts chan a eonvenclonal unl*. fsr ilmflaf 
eipaaifc^i Similarly t lncr«ased operatini esses may come from atoragp and disposal 
of volu&iln@u8 adlld wascgs. * ' . 

Social BClpiafi af€ asioelated with the utilization of coal. It Is dirty technol- 
ogy with sigalf leant air pollution problems, Saveral aspaeti of the facility may 
ba^crltlelzed by invironinental groups Includlngi 1) eloae projiimlty t© Hugu 
utuaryi ^) posslblt adverst Impaets on mo^ns^^e^ species i 3) ecological changes 
' associated with undtrsea coal steragei and^4i) generation and diapos/il of volumi- 
nous Group X wagtga, . 

Stip 4,2,2 inetltutlonal, Leg al, and Political Restrlctionfl I Obtaining 
fequlsite permltSp certiflcationa, and approvals is a frustrating and arduous 
endeavor. The Institutional, legal, and political obstacles which impede con- 
fitructlon of a large power facility are so cnmplex that togechet thay are Identi- 
fied AS a critical factor which may ultimately affect succtssful siting, 

Stip 4*2.3 Alternative Land Uaes i Land designated as the site for tfce pro- 
^ posed facility is currently" lonad for heavy industrial uie, with ownership shared 
by Pacific tlghtlng Corporation and Southern California Edison Company* A large 
area is fieeded at the site for evaporatipn ponds, and at some site for solid waste 
storage and disposal. Conflict for relatively scarce Class I disposal sites may. 
Mlse with fet-sighted industrial groups. 

Step 4.2.4. Heteorologlcal and Hydrologlcal Constraints i llnce sir pollufton 
has hsen Identified as a critical environmental factor (Stap 4*1, 2^ it follows 
that metiorology la Important, especially wind speed and direction, and frequency 
and persistence of temperature Inversionsi Meteorological conditions are typical 
of coastal areas in southern California with seasonal and diurnal changes in wind 
spewed and direction. Temperature Inversions forming barriers to vertical mixing 
^are comon. tracer studies have .indicaced areas affected by air pollution from 
the exlitlng plant at Ormosd Beach C5j , Wo significant hydrologlcal problems were 
Identified, - 

' Step 4.2,5 Biological and Eeologlgal Constraints at tHe Slte i Ko critical, 
biological habitats or fragile ecological connnunltles hava been identified within 
the site. A small salt water marsh and grassland are adjacent and, while dis- 
turbed and debris-laden, could potentially be managed as a plgnlf leant biological 
habitat. Two endangered bird species, the Beldlng's savinnah sparrow and the 
California least tern, are known to nest in the area; however, the California 
liast tern has not been observed- nesting In the area since 1974, Hugu Lagoon* 
the single remaining natural estuary In southern California, is located abovit 
three kilometers to the south. It is of critical blologteal and ecological impor- 
tanccp Routine conitruction and operation should not significantly affect It, 
however. 

Step 4.2,6 ^ Geological HaEarda and Constraints ; No significant geological 
hazards are associated with the proposed GCC facility sita," though some capacity 
for soil liquefaction exists. Proper reinforcement of structures should be pro- 
vided. , 

Step 4.2.7 Qccupatlonal Health and Public Safety i Occupational health and 
safety of employees sho^uld be comparable to other eoal-burnlng plants. However, 
. coal transportation risks and those from operation storaga have not been deter- 
Mned. 

Step 4i2,8 Undesirable Aesthetic and Visual Impacti ; Because a large gener- 
ation laclllty isalready located at Oroond Beach, visual Impact of ^another plant 
should be minimal. Existing transmission lla^s are adequate to carry power. 
Transports ualoaclng coal will be visible from much of the coastllnei however, 
distaQce ninlml^erj visual impact. 

itep 4*2.9 Malodor and Noise Constraints i manageable. 
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, , Stmp 4t2aO Sclsfitlfle and Educatldnai IntereBt ConstraintB l mm, 

SCpp 4t2iU HlatQgiCi PaleonCQloRlCi and Archfteolo^le CongEralntsj nent. 

Ittp 7iO DiVilQpment Op t long i The FPSAS has Identified several critieal enviren- 
menCAl fae toil for aicing a~~GCC faelllty at Ormond Beaeh. Thesa^ include possibly 
eMesalvi OKldefl of .rtltragenj cransportation and dispo'^al of selid wa:itei| and 
eseplen Inatltutlonal, legal, and political conatraints. In ad^ltien* several 
faetora associated undersea coal average include economiep social, eeo^ogieal 
and iafety tspsetf o1 the strueture' and ayst^em* With tht e four critieal faetorsi 
a Mgatlve deelslon could result (Step 7^^). Thac is, the Ormond Beach Igcatlgn 
profeably is note environaigntdlly auAtable for sittne the GCC energy ter^h nology as ' 
pgegfttttly dgfifted in Step 1,0 , , 

it©p 10.0 Reiefigch and Development of the Teehnology and Control Systems I We now 
conaider mitigating altern^aciv^ to make the energy technology more environmen- 
tally aecaptable at the proposed site. A more dlsoerning analysis of the orltieal 
enViromental factors with their pQSelBle mitigating options followa* 

' i _ ^ 

CRITICAL EOTIRDNMENTAL INSTITUTIONAL FACTORS 

Oxides of Hitro^en ' ^ 

'Th© integratad GCC plant raust comply with st-Tingint local ^NO^^ emissions^ ' 
140 Ib/hti This is about 20 ppm based cn volume diseharged from the proposed 
plant, lalgsions are envisioned to lie between 10 and 40 ppm (31 to 125 kg/hr) j ^ 
iubstantially lower than^ eonventlonal |as-flred power plant NO^ emissions^ about 
200 ppm (6>i Yet at the upper limit the^ would exceed the standard, Meteordlogl- 
eal conditions aggravate the NO^^ problem. Pollutints »are frequently carried into 
tos Angeles County, Tracer experlnrents indicate transport to Lennox In the Los 
Angeles Basin, as well as inland into the San Fernando Valley as far east as 
Burbank (5), The assessment thus has identified NOx control as % potential majog 
problem* In addition to technical controls, a further mitigating option is the 
tgadeoff provision. under the New Source Review rules. 

Identification of Hitigating Qpcions ♦ ' , 

fwo fundamentally different control approaches are combustion modification and 
flue gas tgeatment. Combustion modification Is the near-term technology of 
aholee, but flue gaa treatment has potential for high NO^^ ramwal efficiency. 
Theig effeets "are additive, so combinations of methods can rtesult in substantial 
reduction (7-11). The Exxon thermal HtiNOjj process seems relatively promising and 
has been prwin In a' comnercial furnace. The present trend In control suggests 
that levels of 20 ppm and leas will be routinely attaipable by 198S* 

Solid Waste Storage and Disposal ^ . 

Fgellmlnary studies of gasification solid waste indicate eventual use of slag as 
a secondary risougee material. Characteristics of the GCC slag and sludge make 
it potencially hazardous^ thus special disposal and storage are necessary. A 
1000 HwCe) plant at 100 percent capacity factor produces about 625 cubic metegs 
of waste i ir^elghlng about 1,300 tons daily. This equals about 18 fgeight cag 
loads^ Slsg the gasifler (75 pegcent) eenslsts mostly of devolatiliged chag 

that Is vitrified. Sludge from evaporated scrubbsr water (25 percent) contains 
fine partlculateSp ocean salts, organic compoundi, volatile trace metals, amonJa, 
and sulfui compounds. Because of the potential leachability of brine salts and 
toxic materials I this waste also is a Group 1 material. ' 

Mentlflcatlon of Mitigating Options ; ■ 

Added dl^poial sites are essential, and the most promising are In closed, bedrock 
desert basins, l^lle dry desert lakes are underlain by permeable sand, gravel, 
and coarse jedlments, the central playas ^.re underlain with impervious clays* 
Ggoundwater rtservolrs exist below the basins. However, hlgh*^ dissolved soli^ 



levels make water quality poor and of limltid ust. Oecailonal flash floods reaeh 
depths of a few feeti but solid waste could be Isolated from flooding. Trans* 
porting waste to a Class 1 site In California appears to be the beet iolution 
eveiUbler ttehflleally, poiitlcally, and spelaily aoceptable, ^ 

teal Storage 

Afl part'of an Innovative supply/handling system, coal ihlppid f rom Alaska would^ 
be transferred at a single point mooring platform to ba ground, stored in oubsea 
,ailQBp then retrieved via a slurry line and fed into the gaslfler. This is eon-* 
sidered environmentally advantageous because dust emissions and noise pollution ^ 
WQuld be redueed ©nshorei health would be improved | and land for storage could be 
used for other purposes. There is no knovm experience with a eoal handling and 
storage system. as' proposed* However, earlier and recent cenraunicatlon with , 
builders of North Sea offshore concrete struatures Indicates that the , system 
should be aommerclally feasible (12, 13). Casts are uncertain ani constitute the 
oajor disadvantage, . ^ ^ 

Identification of Mitigating Optione 

Due to cost uncertaihtias* use of on-land silos is the preferr^ alternative* It 
Bitlgates coal dust and occupies less land than some options. Costs should be 
mbderate and technology^is ascablished, . 

pie Femlttlng and Licensing Procigss, * 

Frior to passage of A*B. 1575 in 1975s several state and local agencies s'hared 
perait authority fot construcclen and operation of a California power plant. 
With A*B, 1575 the legislature sought to place responsibility for approval in the 
newly, created California Energy Resourcea Coniervatlon and Development Cotoisslon 
(14). AppllcatlQn of the Fewer Plant Siting Assessment System (PP8AS) has Iden- 
tified precise Intarpretation of the Act as it affects Jurlsdlction^r relation- 
ships as a critical factor in the siting of a GCC plant. 

A major Issue tfa be decided with respect to^ the jurisdlctlortal relationship la to 
i^at extent local, agancies are permitted to regulate or prohibit construction and 
operation of power plants within their borders (15). A.l. 1575 states that the 
CERCDC has "Exclusive power to certify all sites and related facilities in the 
state". A state law which so completely occupies the field Is held to preempt 
local ordinances, regulations and standards. A provision of A.B. 1575 prohibits 
any power plant that does not conform with local standards or laws, but local 
agencies have no power to force compliance through permit prbeesses. The law 
also provides authority to supersede any applicable local, state* regionals and 
federal law or. regulation to the extent permitted by federal Ibw if the cotmnission 
finds that the proposed plant is "necessary for public convenience and necessity 
and that there^ara no^ more prudent and feasible means of achieving such public 
convenience and necessity", 

Wltli respect to permits issued by local air pollution control districts (APCDs) 
and regional Water Quality Control Boards (WQCBs) , the CERpDG has no authority to 
preempt federal standards promulgated under the Clean Air Act and .Federal Water 
Follutlon Control Act, Local tfCDs and regional wqCBs set air and water quality 
standards, by means such as New Source Review Rules (NSR) and New Source Perfpr- 
Mnce. Standards (NSFS) as required by the J^aderal Clean Air . Act (CAA) (16). In 
our case 9 these regulations apply through Rule 26 and Rules 59 and 60, respec- 
tively. NSR and NSPS are incorn crated Into the State Implementation .Plan (SIP), ^ 
and when approved by EFA become federal regulations under the. Clean Air Act (CAA). 
etallarly, under the Federal Water pellutlom Control Act (SWCA) , EFA has promul- 
ag«ted. regulations binding on ragienal Water Quality Control Boards and Incorpor- 
ated into the standards set for power plant discharger (17, 18). Thus local tfCD 
permits snd regional WQCB permits will be required prior to i^rsuance of the encom- 
passing permit by^the CERCDC, 

The. real significance of A,B. 1575 Is in Its recognition that electrical energy >, 



geMMtion Is eisintiai t© Cha h^ilth, safety, and welfare of che paople and to 
the eqonomyi and that state government must ensure a reliable supply at a level 
eonslitent with energy need, protwction of health and safety^ and environmental 
quality. Conilstent with democratic principles, CERCDC must give great weight to 
eoneerns of cities and eb^nties. Open public hearings are held before a decliion 
is made. ^ ' 

One eritlciim bf this approach is that the prior pernilt system enabled local 
agencies to ask questions and through permits to shape standards to contours of 
the specific project. The prior process also gave gavernments an important 
enforcement tcol. Now the local agency way have to seek judicial relief when 
Btandards art violated. This €ncour4geB rosolutlon of complex,' technical prob- 
lems by the courts rather than by adnilnistrative agencies set up to handle the 
problem in a simpler way, . ' ^ . 

Significant envlromental probleme assoclatefl with the uefined GCG facility at 
the proposed Ormond Beach site were identified, The "critical environmental 
factpra" which could become QbatacleB to auccessfully siting the power plant 
were discuaied together with possible mltlgaciiii alternativas , As a result an 
environmentally preferred technology can be propqsed to lessen. impacts . 

^ . ~ ^ ^ i " i 

Perspective of Coai Gasification Combltied Cycle Power Plant Siting in California 



The technology selected for the case stud/ 1.^ not implemented at present 1^ 
Integrated form and is therefore subject to various uncertainties. VHiile these 
may raise questions concerning accupftcy of the ossessment, they do not compromise 
the primary purpose df this atudyi which was to demonitrate how the Power Plant 
SiCiiii Aasejsment System (PPSAS) may facilitate Identification of sites which are 
environmentally suitable for a given energy technology. They also do not reduce 
the educational value of the study. However, for the purposes of completeness, 
it is appropriate to point out these uncertainties, 
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On© of the major ^hemea of tire eonfarenca was "Sygtams Approaches 
Co Ehyironmental Preblama*" An Iriten'slve werkshop on this tople 
ims'held- by tha Invlronmenti^ Studies Saetlon at George, William 
Collage aC Lake Genajra, l^isedfiaiC during the two days preeadlng ^ 
the craf^renea. J^rry Berbe\et*'a piper im a. report' on that 
workshop* He outlines the phlloiophy and Gontent, deaerlbas 
the goals, and the formats and dtiauaaas the results and evaluation 
of the workahQp* ' . . 

^e, flystews chama v^mB carriid Intb tha conference liy a a^poai™ 
" on Systems Approaches to Urban Ewlronmantal Problema and by the 
. .p^isentatloni of a major paper by Lynton Caldwell, Dr, Caldwell 'a 
paper mXmg f oeused on the urban lystem. Ha calls for an "experi*" 
mantal** approach to improving tha quailtypOf urban lift and 
itates that -'ganefal ays terns thinking offers the moitf promising 
approach to aKperlmenti t^lth' cltlas*" He aautloni that any sys terns 
approach to. our cities' envlronfiaantal problems must Include a 
realiitlQ assesgisent of difficult social and behavioral factors < 



Panel Qimbers foif tha Synpoiiuni warai Judith. StoeMalei Director 
of the Chicago Opan Lande Projaeti Allan Schnalberg, Chairman of 
thi Dipjrtment of S'oclology at Northwastarn Unlversltyi H, Wallace 
Post OA'S ConmlsilQnerj Chicago Dapartmant of Environmental Control i 
and Daniel SwaruzBian from the Unly^slty of Illinois School of 
Public Hftalth* The three papers Inaluded here reflect tha hom« 
s#nts nade by Mr. Poetoiij Mr^ Swartiman and Dr. Scht^aiberg during 
the iyaposluin- Wallace Foston-s paper outlinae steps taken by 
tlid City of Chicago to improve en\rlronmental quality, especially 
sir qualtty* Daniel Swart^man dascrlbes the emergence of the 
'-^rofeaslonal envlrownantallsts" and how these advoiates have be- 
come par of tha ^'syitam.'^ He offars a model designed to clarify 
the complexity of environmental problems and the roles that pro- 
visional environinentalists will play in seeking solutions to 
these problems* Allan Schnaibarg cautlone ua that a "conoern for 
social waif are" must kccQmpany our concern for environnanCal 
protectlonv / / 
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SVSTEMS APPROACHES IN ENVIRONMENTAL STUDIES! A RKPORTON THB 
LAKE GENEVA PRE-CONFERENCE WORKSHOP 



jmtty Barbefetl 



^_ipmtB lh*the*NAEE prs-Confergnea workshop on the campua of Geoifge Willlawa 
Gdfiegt St Uki' Giwwa. Wliconiln, April 28-30, 1978, leariied fundamental prln- 
Olpies an*s^t*^ods of iyattme model building* and gained Inslghta about appliea- 
tloni qI \h© nodellng proeass tot elaiiroom and real world ^situations* Entitled 
"Systems Appreaettes In Erivlronmental Studlasr* the workshop wag designed to build 
upon the 1977 NAEE prt-Oonferanee workshop lp*^stis Park whleh ea^lored eKperlen- 
tlal leMnlr^ posslbllltlefi for envlronroantal education programs, 

Ttiie to the heteroginaous eharscter of NAEE Itself, thft workshop attracted a 
diverse east of partletpants fronf every majur region- of the United States* they 
ineluded eollege and university fseulty membere from a variety q| dlselpllnasp 
university administrators at several levels, environmental 'professionals froia • 
government agenclesi and graduate and undergraduate students. In response te the 
enthusiasm. generated at Estes^Park and Lake Geneva, the Environmental Studlea, 
iedtlon of WAEE plans te»eontlnue to sponsor a workahop each year just prior to 
the annua^l eonferenc#. 

Envlronfliental educators have long embfaced the notion of holistic or systiemia 
thinking as a guiding concept* Many educators have developed fairly effective . 
methods to demonttrace ebological princlpli^ of the natural world to their stu- 
dents. Yet, short' of highly cdmpleHt quantitative models which uiually roust be ' > 
ptogrsmmed on a computer ^ liiiilted progress has been made In evolving methodfl to _ 
illustrate eoneretfely interdependent relationships amcfng the physleal, blologicali ^ 
and human components of the Earth syitem. Even lies progress has been made In 
i&ing systems analysis t§ express alternatives in the substance' and procMs of 
envlronmpntal decislonmBking which policymakers, educators, and 'the general public 
can understand and apply* ^ i ^ 

The goal of the Lake Genava workshop was to gain a familiarity with the rudiments 
of systems modeling which ciould be applied to actual environmental problems ana- 
lysed for decisionmaking in t^e claasroom or public policy arenf. The aim to 
identify relationships linking analysis and policymakings t^hlle defining a role 
for edueatlW^both within, .the classropm and outside I'd involving the public at 
large ^ ' successful, the workshop would begin to develop a real world systras 
model for fuvlronmental declslori-maklng which would extend holistic thinking / 
beyond its usual role as a deicrlptlve view of the Earth, In short, the workshop 
attempted ti analyze problems. systemically as a basis to develop modela for problOT 
solving. V ' . 

Oaivln DeWitt, Professor of Envlfonmental**Studles at the University of Wisconsin- 
Ha^lso'ti, and Kobert Prledmani a Wiseoniin doctoral candidate, provided both infor* 
matlon and direction in their roles as ^workshop fiellittftors/ They* emphasizid 
that systems approaches repognlEe eKpllcitly that all concep^tuall^ation involves 
an association of relatlonihlps* Systems 'thinking, therefore, becomes a useful 
tool to order the analytical proceis* As a tool, it enables the analyst to con- 
sider variables and interrelationships, while transcending the piecemeal confinea 
pf traditional academic disciplines* ^ * 

DeWItt and Friedman stress that (in the real world) policymakers cunstantly make 
decisions based upon whatrver .data they have at hand. /The fact that data are often 
fragmented and incompleti.tnay have little bearing on fche timing of these deetplons. 
Yett because they are.accuitomed to reipondlng to a diversity of Influeite^s* 

.pollcynakeri frequently are keenly sensitive to dynamlci of the real world system. 
An important beftef it of modeling Is the opportuijlty to simulate the effects of 

alternative decisions upon the real system at mlnlBaal^ social cost^, and with the 



^Jerry Berb^ret, Dean, College of Liberal Arts, Willamette University * Sslett, 
Oragoh 97301., ^ * , V 

. ■' . .... ^ . . 



ffetddm to make miecakoB with minimal conQaqutinco, Byatcma modclfl which eun be 
iirpreBsed ciearly And eonclselyt thGrcifore, hold pronilBa m a ntcanB of Itflproving 
the quallcy of onvlronmcntal dcclBlonmalcingi . / ' 

The potenclai value of syscems analysis as a policymaking cool hay been diy^redlc^ 
id somGwhat by the tendency of syBtims analysts to build j»rnndlupo genetai purpose 
inodeli* The controversy which the Club of Rome's j^ml t s_t o _S_rQwc h model generated 
Is Just iuch an example. According to DcWltc and Friedman, general purpose models 
have proven to be of limited value in Bolvlng spoclfic problems* Moreover, the 
attempt to replicate the r^l Bystem enClrcly in a computer model la a proceaa 
which makes the model so highly compleK and quant Itatlvo that ^-^ becomoa incom- 
prehensible to most policymaketa and the general public* Finn y, model builders 
too often use Jargon and technical langurtge unffliniliiir to most persons. 

'^DeWltt and Friedman contend that useful models focus upon specific problems of 
manageable icope, usually problems which can be stated in the form of a qu^itign, 
e»g». How many additional lakeshore residential seWer systems can be permitted 
without Jeopardizing the water quality of Lake Geneva? Useful models . repreient 
attempta to Isolate kiy variables or indicators which explain a systam*s behavior 
(analagous to limiting factors in ecology) « Such models serve ae valuable guides 
in data colleetion and emplny plain language, simple equations* and noncomputev 
techniques as much as possible, in order that they may be widely understood and 
interpretedp When directed at specific problems, models also have the advantage 
of limiting distortions due to faulty assumptions and data which Inevitably preep 



The workshop fjormat (see schedule, Appendix I) included sessions in which the thirty 
five participants reviewed basic elements of systems theory and model development, 
' undertook small group model building eKerciaes around the environmental problems 
each group Ideritlfied, presented and critiqued models the small groups constructed, 
and discussed policy and educaclonal applications of the models. The vork^hop was 
structured to enhance interdisciplinary team building and evaluation. 

Hodel building Includes a number of distinct steps (see diagram, Appindl^ 
II) i A specific and accurate statement of the problem in the fortn of a question 
is the critical initial step. This Is followed by Idintlf Icatlon of system 
conponents of the problem, development of a matrix to identify relatlonihlps of 
the componentsi construction of a flowchart to plot the activity of the system 
oyer tlmei and composition of equations to exprcis relationships of the components 
in precise terms. The foregoing analytical procedures are tollowed by caleula-- 
tlotiSi Including use of a computer if necessary. The model is then tested and 
" validated against the real world system it replicates* Assumptions about the 
problem aolutlon are then specified* Revisions are made as appropriate through 
repetition of the steps in the model building praceas* 

The workshop small groups chose a variety of problems for the fflOdel--bulldlng exer- 
cises 

1*. What would be the effects on the nuclear family in ''Fuelsvllle , Wisconsin" 
of replacing all fuels with wood? 

*2i How do we mj[jitmlze ioclo/economlc/environmantal costs per kilowatt hour in a 
public utilities service area? 

. 3t What basic factors will affect future world food productivity? 

4» How ^an traditional patterns of personal residential energy use be lowtred? 

5* Should productive farmlands In the greater Chicago area be converted to u ban 
davelopment sites? 

'The small groups discovered that precise » narrowly defined problem staCements are 
central to the construcllon of purposeful models « The two groups which developed 



into theiti. 
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?:|^pf^lM q^^^^^ #3 aboyt had great dlffleulty bulldliig models whleh ■ :.1 

".^Milir^^^ beeause the queatlons are too open-ended and ; v 

do^ not 'call for *a;' solution* The other threi groups found that their models both 
V ; «0ai8ted t solutldns and suggested implications for poliey-^ , 

; making and education* 

.''^ Tfi•!^llhort length of the workshop prohibited detailed ineorporatlon of educational 
^^^^ > -aildTj^ the model building proceis, Yet» the model development V 

S-^^ exercise and subsequent discussion raised several educational and policy impll- ^ - 
■.;.,v'^"ca£lonsi -'.^ ' .• ■ 

5 • ' " *t ^ - ■ - ■* " ■' 

^/ lii Developmnt of matrices, flowcharts and feedback loop diagrams not only 

V vhelps identify key components in systerai and define policy alternatives* but 
they also ifspregent effective methods of coftmunicating information to the 
• ^'" v pyblle#' , ■ - 

2* ' Model, building holds great promise as an Instructional method to demonstrate t 
■ environmental problem solving in thiclaisroom. Models enable the instructor f 
- to portray real world enviromnen problems vividly and to present systems .' ff- 
. ' thedry : in concrete Eerms- ^ ^. 

; 3* Coupling systems thinking with model-bulldirig in the learning process has a 
dynamic effect upon students, clarifying relationships which make learning 
putposeful» revealing perspectives which allow students to assume more fctive 
diractioh ^jf their academic 'programs , and developing analytical and coimiuinica-^ ,^^0 
tion ski As applicable to many fields. 

4« Model building is a methodology which has numerous field study applications ^' y-^J^i 
outside the ciassroom which can lead to data uieful for policymaking,. As : V:: 

lack of data in usable form is one of the moat serious obstacles to sound ;-f 
envirpnmenta.1 decisionmaking! faculty aid students hi^e opportunities to 
Dake beneficial contributioni through stildies of actual envirbmeii^l problems # 

5t Systems models which ara comprihertslble and validated through real world V'v 
verification measures almopt always provide alternatives for decision^ -^W 
iiiaking superior to decisions, based primarily upun. Intuitloni 

6c Systems analysts and educators should 'be more assertive in coimDunicating the ^ 
benefits of modeling to poltey-makeri, including the .positive and negative 
^ ' aspects of the methodology, even though systems analysis ^differs from ^ 
traditional decision' making processes* ' 

, ^ ' \ = ~ ■ ^ : ' r ' '/^ 

'^^^Evsluativi comments by partlcipanti reveal the variety of needs the workshop met. T 
fhe workshop did not fblfill all of its objectives, but the majority qf partici- 
pants felt it served four basic purposes welli (1) r '^luable learning e}^erience» 
(2) an excellent demonstracton of useful teaching methods » (3) an effective 
eMrciie^in group dynamics and problem solving, and (4) a highly satisfying form 
of professional fellowship* Two evaluative comments* help to describe the general ^ 
reaction to the workshop^ ^'A highly successful, well«-organiied' exf rcioe . , • it was < ; 

' one of the best educational eKperiences I have had It 4.ntf educed me to model- . 
building and the importance of group dynamics and formulation of problem state* S"^ 
nentSt-* The other* from a participant who had driven 1,S0Q milei ^o attend, " 
emphasised , that the most mianingful purpose the workshop had served for him had 
been '-getting back' together with a congenial group of well<»motivated, dedicated, v 
sensitive iduca^or^environmentalistst" ^ 

The responses of partlfipants are important testimony to the shortcqmings of all 
' too many professional meetings. The standard program fare of sessions featuring 
papers which are read* followed by quest iont^andt^answer periods, is often bdth 
intellectually unstlmulating and professionally unsatisfying. The NAEE pre<> ' 
conference workshops at 'Estes Park and' Lake Geneva have reipondid to a thirst for 
subject nutter learnings for sKposure to new and effective teaching methods, and . 
for meaningful .prof easlonal collegiality* Perhaps most of all, the workshops havf 
ereated an active rather' than passive meeting environment. Thusi they have, :^ 

r 
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• gnvirenmental Studlei 1978 KAEE Pre-Conference Workshop 
, . ^'Systems Approaches in Enviroiunental Studies" 

George Williamp College 
i - Lake Genevd, Wisconsin / 

April 28-30^ 1978 . 

Workshop Goal i To review principles of systems thinking and systems model- 
building, to apply these prlncliples to specific interests of workshop partlcl- 
pantS| and to fomulate some systems objective in environmental education ai^d 
savifonmental policy-making. The workshop will Join scientists, himanlstSp 
educators, and policy analysts in seeking to deal with enviroiunental problems in 
' comprehensive systems terms . , ' 



Friday, April 28 

3!00-6iOQ P*M. 



Arrival and arrangements at Lake Geneva (Pay- 
ment for registL^ation, lodging, and meals i 
receive information packet, etc.) 



6s30-7:i5 P,H. 



Dinner 



Session 
I 



7 i 30-9 1 30 P.M. 



Opening Workshop Session 



A. Introductions and orientation ^ 

B« Workshop format and objectives 

p. Orientation lecture on Methods of 'Systems Model-Building 

Dp Organisation of workgroups 

Each participant will join a specific workgroup of appraxlmately - ^ 
six persons which will develop a systems model during substquent 
sessions dealing with a specific- environmental pfobl^m* Each 
workgroup will be composed of an interdisciplinary team consisting, 
' as much as possible, ^of scientists, humanists, educators,^ and policy 
analysts i 

9s 30 P. Mi Refreshments ' . 



Saturday, April 29 



Session 
II 



Session 
III 



7i4S-8:15 A.M. 
8i30-10?00 A.M. 



Breakfast 

Workgroups and Systems Models 



A* Orientation of workgroups 

B, Presentation and discussion of an Illustrative systems model. 



lOiOO-lOilS A.M. 
i02lS-12aS P.M. 



Brealc ^ 

Systems Approaches i Problem Deflnltioji and 
Model Development 



A* Woi^kgroups define- problem, select methedSj identify r©les*'and 
relationships . " 

B, Workgroups begin model development 

C, ^ Each workgroup deilgnates a reporter ©ni 

1, Model-building process ' 

%m Educational aspects and Implementation 

I* Policy aspects and implementation^ 



12il5-12s45 P.M. 



Lunch 



110 . 



Seeslori., 1:30-3:00 P.M. 




\v,, .As" /Workgroup sesilons on refinement eflmodeis 

' Workgroups evaluate educational and |policy aspeets and Impletten- 
tatlon of modala. 



Session 

^'fi V 



, Sasalon 



3:00 P»K- 
3:15-6:30 P.M. 



Break - Refrestoents 

Report Preparition and Open Time 



A* ^ Workgroups complete any unfinished acytivltys Including iormat of 

?mod^ling report i 
'B* Workgroup educational and policy repotters meet to prepare workshop 
•■■::'"^fBports • ' ' ^ ^ . . , 

C# Informl aetivltles and free time 



7:30-9:30 P*M, 



Dinner 

Workgroup Reports en Systems Models 



What Elements and reiationships have been identified which must be 
Included in the develbpment of models describing optirara cooperation 
aTOng scientists p humanists, edueators, and polic^ak^rs in assessing 
and implementing solutions for an environmental problem? 



Sunday, April 30 

7s 45-81 15 A.M* 

Session 9 : 00-10 i 30 A.M, 
yil 



Breakfast 

Reports on Iducational and Policy Aspects and 
Implementation 



How should systetni approaches and the elements and relationships 
identified in Session VI affect environmental education and environ-* 
ment policy-making? How can systems models be made morf comprehensive 
through incorporation of education and policy concerns? 



Session 
VIII 



10i30 A^M. 



10s45-lEil5 P.M. 



Break 

Closing Session 



A. Evaluation of workshop ' ' 

B, Dirfcussion of publication options 
C* Plans for workshop ^^eport in Ch^eage 
D. Piscusilen of 1979 pre-Conferincfh worksho| . 
i. Approval of NAEE Environmental Studiia^ Section iy-Laws 



las 15-12 s 45 P.M. 
1:30 



Lunch 



Bus departs for Chicago and IIAIE Conf trenee. 



ERIC 



H^#M,^f^S;■p^^^VL)^/^^^^l*^^W-^^^^^ -ivV:,^- ......... 
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Model Bulldlns 
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X Statemene of ProbleT 



COOTONEHT SFECIFICATION 



RELATIONSHIP TAILE CONSTRUGTION 



FLOW-Cl^T CONSTRUCTION 



EQt^ATlON-HRlTING 

I 

PROQRtotinqG 

... ■ i 

TESTING A^^COOTMING 
ASSUOTTION SPECIFICATION 



REV^ION 



MODEL 




FOPULjiTlON 
BXRTHil 




I IS DIRECTLY AFFECTED BY II 



Us 



3.05 



FIQU^ 1, 



F_iquRE_a. 



|;|"'V.'-^-.y- . ■•:;i.yiiton K. CaldweU* " 

in 196? X addressed the Urban Law liistitute on "The Uf ban Environment as an 
>colo?lcal Systen.^ I concluded observations by saying thats- 



I 



^^'t :; AThe challenge of tb^ seeond urban revolutlott Is to the eapaclcy 
C-i^ of human^ Intelligence to control the forces tjiat humm Ingenuicy 
=::i:Jllhas-liberatid: Thus^the focus of the ailing city must ba an- 
"'^^ larged to permit the urb¥n crnis to be seen as an acute phase 
of the larger effort of cur society to cope with the changes 
induced by twentieth century science and teeHflologyt Unless 
urban problems are attacked within this broader context of the 



•S!*i^^Vr j;* UtUtLLl JlJ-VUX outfit s^w***-*^-^* i _ £ . 

V?< total ecological system, they are not likely to be successfully 



resolved.^ 



W^^-'-th^'dmesAm ^t haa passed since then has brought no change In ny conviction, ox^ 
Ip: cept to reinforce It. Nor m l more hopeful thatt,toerlcan society, .s we present- . 
§Jt;. iv taibw it. ban cope with the continuing deterioMtion of the quality of urban ., 
W^-riiti^,<- There are, of course, exceptions to the downward trend, and they.are gen- 
f^' erally well publicized. But local successes do not necessarily cumulate to jen- 

■ Wl" victory. These successes, mor^eover, differ; markedly in cause and kind . 
& Seme miy be more genuine and lasting than others, and comparative study of thely 
baaes and prospects might prove Instructive. But the general picture Is not 
bright. The nations' greatest city hai had a near brush with bankruptcy "^y 
only be living on borrowed time as well as borrowed money. The dbgraded condition 
of large areas of New York abandoned buildings, . filthy, unsafe ^^treeta and te- 
1 : curring outbreaks of collective violence ~ contrast surreallstically with new 
f ■ ahinlng towers of glass, steel, and corporate wealth. If there is an ecological 
■ : . ««logP to the strange juxtaposition I have not discovered It, but It suggeats 
l: ; . ^At some ecologlsts describe as a dlacllmax state. •» ■ ■ ^ ' , 

■ •Historical perspective may lend some equanimity to the disturbing prospect. One 
may conjecture that the marble palaces of Imperial Rome rose above squalor, and 
. thie degraded and unsafe quarters hive been found in cities, small ^avwell as 
p g«at, throughout historic time. Yet 1 find little comfort, in this view fot ,^ . ^ 
^ . three reason!. The first Is knowledge that these dangerous cities were, often 

stabilized by brute and summary forces the second la that so^ cities have. 
^ achieved, periods of Boclo-ecologlcal health and cultural vieall,ty; and , 
1 ' that no historical city was as complex, as vulnerable, and as hypertroplc as the . ^ 
l3> meialopollB of today. For example these late twintleth centuiqr cities depend for , 
't' their Buivlval upon life-support systems- that are •wily disrupted. *melr food, . 
t fuel, water and electtleal .energy come from distances over which they have only 
;'■ • 'the 'most mekger control. Their Internal social divisions are moreover less ^ . v 
atable and less predictable than those of traditional societies In which class 
caste and. status were assumed and accepted as In the nature of things ~ however 
mwh they have been resented. Not until comRaratlvely recent times has the idea , m 
of i Just society gained acceptance as a feasible goal of political action, i -y-A^m 
The ^gustlnian De ' tlvltate Del (AD 426) was truly not of this world. 

■ . . ' ' 

H»i:^n Caldwell, School of Piiblic and EnvlroTOental. Affairs, Indiana 

i^?^^^j^ilna^-Le eal Fotua 1 (Spring 1969) 308-309. I owe the expresslOB 'nirlian 

Revolution" to Gordon V. nhtlde. Man Makes Himself. New York i Mentor Books, 
' '^^ 1951. The first urban revolution eTomprises the socioecologleal changes that .r, 
fe'" accompanled\the rise of great cities to the ancient- world. ^ Th. Mcond urban - 
i-'i , revolution refers. co the even greater changes associated with the industrial 
V ,. city of the iSth^iaod 20th centuries. , 

, ^Petar W, 0^ Newman, "An Ecological Model for City Strueta;. wd Development," . 

Eklstlea 40. (Oetoba^ 1975), 262. ,^;|| 



Ay- 



After 5.000 yeara of experience peopla seam not to have learned how to build or 
Balniain edologieaUy "good" cities. "Good" is of course a aoraative -nd sub- 
leetiva Urm, yaf I believe that objective criteria can be found to Justify the 
dtaigoation of some eities as "good" reUtlve to others. The quality of urban 
life ia mlariet theme than ny topic can acconnnodate and so 1 must somewhat , 
arbititrlly summatiae the esBentlali of a good city without defendlBg in depch • 
the reaaon for By choice, 

r-regard ma good « city that pOBsasses the following qualities! . 

, , sicuRm 

Its paople «t secure In their persens and. passeaaioni from end^lc or myBtmmiMd 
threat @f vlolfcea, ^ * 

, VITALIK ' 

Conditions of heglthi phyalcal and psychological, are as gbed as the teeWlogy 
and situation of the city permit, , 

SOCIABILITY 

Its social atmosphira Is one of tolerance, eoiapatibllityp and aecoraodatlon 
raspMtful of diversity and prlvata ehoicai 

Its cultural eharacter is distlnetlve, reflecting a. pridii in the aceompllahmants 
and traditlofis of Its people, eKampUfied in the comnarelal , civic and aMthetlc 
arts, gft 

PMDUCTiyiTY ' ' 

it is M^homleally and Intellactually productive and self-renewing, with a 
satisfying balance betwean th^ nurobers and skills of Its paopli and opportunity 
it of fata for conatructlve Vprk* , , ^ 

' PROPRIETV ' 



Its built stfucturaa and life-support systems are safe and durable^j adaquate^to 
culture and cllmatarharmonloui and afflclanC In thelrnnterralatlonshlp and in 
falation to their natural anvironment, ; 

Thiss qualltias are obviously normatlva and subjactlve. ' I Introduce them merely 
to point out that although large numbers of people might agree that they warm 
generally desirable*^ there wouU be great differences, of opinion as. to how if 
it alirtbay might be implemented, tod cities might be very different in charac- 
ter , yet tacbnically conform to these criteria, 

for quality In cities as In people Is more easily recognized tbandeflne|i, Qua- 
lity like haalth* Is most easily defined by Its absences although this test 
falls short of adequacy, A good city is not merely free from serious social, ^ 
iconomtc, 6r ecological disordet. It has an elan that can be sensed, even 
though it fflsy elude measurement Yet the positive qualities of urban life are 
beyond anslyiis, h functioning city is a living system and its components do ' 
not function in isolation. A city massively deficient in any of our six qua- 
lities of goodness is almost certain to be deficient in some or all of the 
other e, / i ; 
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If the qualities of good cities are widely recQinlzed, why are not aore cities 
"gflpit" Soeietlea have stfldom built , or kept good cities through forethoughc 
of deakga. Aesthetic success has not ensured against social failure, and econo- 
mic success has oftw teen accompanied By ecological failure. The better cities 
s4eni aore the result of fortuitous accident than of rational Intent. The sue- 
ccEB Of planned cities has often been short-lived. Much that has been learned 
^ut urban life seems to have, or to have received, little practical applica- 
tion. In effect, humanity has carried on experiinents In urban living without _ 
etlteria, eontrols, or agreed evaluative methods, We have therefore been unable 
to benefit fron what might have been learned about a very common human expe- 
%enc«.* \ ' ' V 

1 bellow that there are two prinelpal reasons for our fftilura t© leara from_ ' 
«pgrttnM* fhm motm rMdlly apparent and relatively Immw Important, reason is 
iaek of knowledga ©r teehnique that is basic to eoping with a range of urban 
problems. . 

Ecology and th^ behavioral aelences ara the sources of thii information and they, 
are amottg the youngeiC and least developed fleldi of knowledge, A more serious 
deterrent, hoi^evgr, is the obstruction of learning by beliefs inconsistent with 
raallty. The shaping and governing of cities has been comonly based upon 
.preirises and methods that eonceal rather than clarify problems. Popular beliefs 
about how peopla do or should behave have often proved contrary to- behavior in 
reality*. Jay Torrester has analyzed this phenomenon^ identifying It as the 
cotmter-lfttultlve behavior of social systems,"^ 

ftesa two aipeets of informational deficiency are closely linked, the second 
'Testrlcting the first* The way In whieh we study a problem Is Influsnced by 
ttta way in which the problem is percalved or defined, Aecepced beliefs about 
h^n Behavlot and human relatloni largely structure our study of urban systems 
and tend-to^ filter the acceptability of findings of urban research* Our beliefs 
have the chfta^ter of psychle investments in our relationship to reality., - More- 
over, beiieft tend to be clustered and InterrelaCid so. that to change one 
^slgiilficanc belief may affect_many others, . .. 

Underlying tfiese obstadles to learning from experience Is a third which Is ; 
baslci urban systems are human systams and are thus -culture-dependent and cul- 
ture-governed.^ The compleKity and irreversibility o^ cuirural prMesges makes 
their behavior difficult to understand, to modelp or to predict* ^ The learning 
: problem may thus be pictured as a tridngle, one ilde of which Is verified but, 
insufficient knowledget the other side being unverified belief » and the base of 
which is historical and evolving culture. It has not been demonstrated that the 
triangle precludes our ability to learn.Jrom urbiiri .experience, but it may help 
to esiplain why we have seldom dene so, ^ 

Requisites for an Experimental Approach ' . 

The foregoing analysis suggests that we are not likely'^ to solve our urban prob- 
lems readily* It also should suggest that a "solution" would be tempteral and 
culture-relatlvt and that no solution is likely to.be attained without costs — 
psycho-social, political, and ecoldglcal* It ffallows that a purely analytical i 
approach to urban systems is not feailble* Abstract models may be developed for 



^*F©r eKampleV the effects of crowding and overload. In iriter-personal contact, 
Cf* Stanley Ml igrim^ "The Experience of Living in Cities," Science , 167, (13 
Hareh/l97q)v 1461-1461 . . ^ ^ 

^Jay Forreflterr "Counterintuitive Behavior of Social Systems," Technological 
Forecasting and gocial Change 3 (l?71) , 

^Cfoffrey Viakers, "Practice and Research in Maniging Human Systetts — Four 
Problems of Rilatlonship," Policy Sciences 9 (1978), 1-8. 
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apeclfic aspects of urban axptrienee, and th%y mmy have an Initructive although 
llmitfid value* But tha dynamic GomplaxltlM of urban life will be most ef fee- 
^tlvely approadhed by a qamplex intirBiixtura of mathodij deplgnedt io far as . . 
possible, to cross-^chaek one anDthtr, to mort aecurataly define areas of Igno-j 
ranee* and to deal as rMllstleally as possible with normative Issuei, ' 

Productive inquiry into the viability of cities is thusproblem-foeusad and mul- 
tl^isclpllnary. Acadamle . urban studies programs have to date had little . 
practical impact. Their producti have largely been descriptions of selective ^ ^ 
urban phenomena, and they, have seldom effectively related normtlve values to 
cultural,' Behavioral, or ecological realltlea. The current fashion of advocacy 
•cholarshlp" has tended to rationalise these weaknesses and to delay the develop- 
ffltnt of more objective, realistic approaches to urban problems. More compre*- 
lianiive^ cautious. and controlled approaches to urban behavior are required If 
the preient condition of urbari^ systems Is to be better understood and possibly * 
By acme validated criteria, improved t 

Any effort to change the character of an urban systCT and to taprove the quality 
of urban life must necMiarlly be experimental, There is really no other way 
that cto be easily esiyed. Planned change is certainly feasible within limits, 
but recognition of the limits Is essential to the safety and succais.of the plan- 
ing. Considered and directed control, within the limits of tht feasible , appear 
neeessary to shape the future of any urban system. TOe hlstory^f the rise anfl 
decline of eities*illuitrate8 the difficulty of their becoming self-directive 
under any but very exceptional circumstances* Sir Geoffrey Vlckers identifies 
the difficulty when he writes thati . \ 

" A system made up of sub-systems capable of representing to 

themselves (whether rightly or wrongly) their otm position 
in a systemi 'their own power to change It, and their om 
norms of what it should be will surely behave differently 
from one not so composed. It will, I think become logically ^ 
^possible for It to predict its oto bthavlor or its own * ^ 
future state *^ . 

To test the validity of the obfetvatlon one need only attempt to show how he ■ 
could predict with rough accuracy the state of the cities of Chicago, New York 
or Los Angeles In the year 2000. tmat odds would a knowledgesble gambler give 
'that the balance and the behavior of the ethnic i economic, technological - 
and political subsystems of these cities can ba^ predicted through the next two 
decades? To some extent their behaviors could be projected from past perfor- 
mancei but would the eKtrapolatlons be truitTOrthy? Ixperlenee suggests caution.. 
5he possibility of quantum leaps of hierarchleai restructuring .of relationships 
must be considered, even though it can not with assurance^be predicted*^ 

General systems thinking offers the most promising approach to experiments with 
cities. This is because It provides the best available means for llnklri| ana- 
lysis to synthesis in a multl*dlsclpllnary problem solving context. The basic 
discipline! in an experimental study of urban systems would be, ecology , broadly 
delinidi This Is because, with, all Its shortcomings^ ecology COTprlses the most 
reliable body of present knowledge concernlng^the behavior of living systemSp 
¥et it is Insufficient as a basis for underatandlng human systems because of Its 
^^^ited applicability to cultural phenomena. ■ 

^"Soma^pllcations of Systems Thinking", A Fresidentlal Address given at the 
Mnual Sneral Meeting of the Society for General Systems Research in .February, 
(1978) ^ 

®The hlararehialX^®^^"^turlng concept has been daveloped by John E, Flatt, 

iind is also sugges&id by a hypotheais called '*castrastrophe theory". See EiC, - 

leman, Sclentlf W Amtrlcan 234, (April 1976), 65-83, , 



EfS:'^4iMp|Sip greatly in soXvinr technical probl^p urban / .^v " ' 
|vst«V^ifltM^ of urban life were proplElQUs, consistent and , 

/'.^ci^Mleflt^^ propitious for tha logic of tht iystemi approach, ^ 

I^Tcpisis^^ei^^^ popular valuei, artd controllable In relation .to tht 

?dWplOT©0^tat^ of .those -values. Unfortunattly the systfems approach has mmUom 
W&W»il¥4-iii^^ tha difficulties of cultural contradletlon 

BM&fiSKitutlpns for consensus -building. Professor Jay Forreiter»i 
'0ti£imSdmim'^ offer ont txaiDplt of the way In which systems methods ean ^ 
^M^- ewiB-w^llWi^pe^^^ Vith ei£l©s without. Inter farenei with people and property* 
pCfliey-heipt^^^^^^ of Mny of our. urban policies^ but^they alio ^ 

M^i^^h^f^i^^i'proteat among personp who dislike Forrastir 's interpratatton of his 
IC^l}^ findings .^.s^f i, : . . : 

' **~^^ ? . ^ ' XO 

^nie "Wperlae Sicy" li another lystms approach to urtantsm, , Based largely 
^Sj^m-the Univerilty of .Minnesota, but with industrial colUborat©M» an effort has 
fi^I^been made to apply aystems thinking to the building of an actual city. 

If one werfe to build a city today using the available scientific and technical 
|V taiowledge.iwhat would it bi? Unfortunately such a city has not yet been built, 

although a site wa^' selected in northwest Minnesota, A major investttent ©f public 
fmds in this experiment might help us obtain some practical answers about the 
design of contemporary urban systems. . But an eKperlBiental city must ultimately 
ebnfront the people problam, We can experiment with computer Ized models and 
conduct limited experiments with real urban systras but our opportunities fpr 
dealing experimentally with people are severely limited, 



The Interacticable Problem of Culture 



I accept the poislbll^lty* but with little csnfldencei that human beings -Mn deal 
- . objectively with cultural phenomena* atrivlesi confident tha% they wlllp The coats 
'of objectivity, assigning that It is attainable, may be greater than human society 
: can support. These costs are not fully predictable, but they Include psychological ^ 
ethieali economic, and political concasalsns that Individual scholars might be 
willing to roake^ but that human^ Institutions and collectlvltlei (e*g. eonsiMersi 
t property-owners, production workers) ordinarily could neither make n|»ri beyond , 
limits, tolerate* 

! It is today widely asswned that cultural differences are or can be ^sde Infinitely 
' ' compatible. Particularly in the United States, efforts to break doim ethnic, 
' racial. ^eonomie I and: sexual eKcluaiveness hav^ been carried beyond historical 
: . precedent and have been institutionalised in public laW| administrative^ policy^ 
>: .and, even conflaerclal advertising. Inter-group segregationi whether voluntary or ^ . 
V Invdiuntaryi is widely reviewed as ioclally undesirable and unhealthful. Yet 
paradoxically, a group consciousness and splldarlty Is slmultaneoasly emphasized 
. with seeming disregard for the frlGtion which these countervailing tendencies^ 
^V; '.introduce into , the urb^n system, ' ; ' 



-'jay Forreater. Urban Dynamics > Cambridge, Maseachusetts , ^ (1969) * For a critical ; . 
revifw of the strengths and weaknessas of lorrester's approach see K* Preston 
^iHMhlte, at al/, "System Dynamics Approach to Urban Placing," Journal of the Urban 
- M.anninFanHv:Developmen Division , Proeeedlngi ot the Ame^rican* Society of Civil 
^iagineersf^m. 100 Ofsrch 1974), 43-56, The authors ^ concludes "As an accurate 
' model of :atf^^^ system, the upM Is Itself a- failure* But the TOM and the 
^coaaeritary/lt has eniendered have suggested the direction in which Itfprovadwdels^ 
My be fbuha. To travel In this direction » we beliiive will require an Interdlscl- 
plihary .effort aTOng experts from a variety of academic fields* It will M-^^^;^^^; 
dtilre the mediating offices of generallsts, trained In diverse disciplines. It 
will tequire seeking the cooperstldn of public officials and conmiunity repreaenta-^' 
..tives" , ^ •/ ^ ' ; 

The lesaon implicit in the controversy surrounding the UDH Is the need for coopers^ 
tlon mong all concerned with social problems i The promlie extended is one ©f Inj; 
; creased understanding of those pfoblems throu|h the Intiiratlon of ell our re-^ 
. sourses*- : 

,^^®Ath@l^tan Spilhaua. "The pxperlmental City," Daedalus KCVl (F^ll 1967), 

f.^^^.-'vA: -<■.;-:.. ■ ■ ' ' 110 • 

mf^mmmHS^^-^^^^ ^ ■ ^ ■.- ■ ■ -^//:- 





E^^^ExteM experience with eenpartntncaltgid systems of sactlmfnt, In which 

pS^Klpopuiatlqas.M segregated ©a the baiis of culture and largely by mutual 

c^^^ Ignored* One need not generaliie frem hlftotieal 

PS^?®^«ii^™ observe that fpr long periods of time and ip many parti 

|f§i^^i^pS^d^jtnult±-e with relatively little Intargroup 

IS^Ioififl^ the great elties of the Middle East 

ISappSattS^i^ until ^ the rise of nationalism. H Demoeraey as prae* 

^^^^^^Bi^ii^^^j^M^mBBrLly in principle, has often exacerbatad Intergroup 
PP»Ierafice^^^^i®^ai multi-^ eitles sueh as Cairo. Constantinople, 
lllMSP^PfSWad**^^ undat.. the authority of dynasties that' exacted Uttle 

lfi;?;\fraa thelri*^^^ payment of taxes and aeeeptanee of the dominant 

r,^ti^£.4^?,e.. .ir>- Tha ethriie sub^systeros of these dynastic cities often 

autonomy and selfpdeterminatioii ihort of \ 





^^Bo^^riiiri^^^^ toerica suggest an analogy. Llka a^^Hiddla 

i^^jliSi^rpot entate J thi latu Richard J* Daley, Mayor, of ChieagOi mediated oyer a 
^^|^||iiiipiax^ in which his CooK County/ Democratic organisation was the 

^ffi^^iSnife^ Is it more than colncldenca that tRs dia- 



^^^Ipjef ftctive consaon denominator* 

piMS'ltii'egM machines tnac gpy^JE^ueu ftmer^y^u iw*. aevstc** 

^llJ^fSiral^^ .the b^eginhlng of the social and physical- disintegration 

i^-^d^^Me clitlast ^Which, If either, was cause arid whlrt effectT Ct were : both r 
|0Sr^HeiaSa^^^^^ changes in technology made possible by enormous inputs 

^j^^Sf;/chet|^ fotms of electricit^Tand petroleian which permitted the 

wllSBKblWfliM the decentrallEatlori of Industry and housing and 

^IJJ^tte^^es^nentialiinereaSi in personal mobllicy through the automobile T tJhatever 
fffliSjtHe changes were introduced Into 20th Century toerlean 

^ ^X'^^^^lties with almost no regard to their consequences and topllcatlonSi Similarly 
i|fefc«^itlie introduetlon of T^eatarn^ technology, medicine, and Investment in ^ird World 

eountrlas has led tD eaneerous growth In their greater urban centers Whlc^ 
- become sinks for povertyf unemplbyminti criBep dependency | and political unrest* 



Urbanliatl©n hs# Beeome a world-wide phenomtno'n and urban problems have been 
l^^lVfj prominent on the agendai of international otganiiatlons and. conferences , But , 
f^?;;-! benefits have not been impressive^ to date* The most ambitious effort has been 

the United Nations Conference on Human Settlements CHabitat)* 

^J;-''ttalike rte 1972 United Nations Conference on the Human EnviroMent, the. 1976 
I '.0,H, Habitat Conference produced little tangible result *" The reasons are i ' 
several, but high among them may be that the invlromental conference was pri* 
mari]y concarned with tnin's relationship t*o naturi 'and thus could rely to some ' 
- mtent upon a verlflalrli Information base in the natuwi scltnces ^ whereas 
: Habitat dealt primarily with piople-to-people relationships in which verified , 
data were viak but idealogical. and calturai biases were strong * 

- . Thus, while experts confer the cities decline. The propect of urban revltall*' 
M lation M not bright, iymbolie gestures and pseudo^renewal are essintlally cos^ 
% netlcf and timporlzlt^, The holding power of Peach trie and Renaissance centers 

is untetrtaln* What does seem certain Is that the graat urban ays t ami vara 
v V hecomlng Inerea^ingly hyper tropjilc, unstable, vulnerable to dlsruptioni and 

. netastasislng throughout the national economy. The soclo-ecologlcal collapse of 
w one of sore great centers such as New York or Chicago could conceivably carry a 

large, part of ^thi rest of the country Into ruin. 



^-Gareltdn Coohp aravani The itory of the^ Middle East, Hew York, 1951s 

^?Cf, Evans & Novak,^_"myor Daley is being missed In Chicago," Field Newspaper 
Sjmdieatei (24 March 1978)* . 

MRepQtC of Habitats United Nations Conferanae on Human Settlements, Vancouver , 
31 Hay ^ 11 June 1976 <A/CONF 70/15) | "The Role of the United Natlotts and the 
. Specialised Agendas In Human i^ttlefl^nts Human Settlements ! Vol, VI (No* X» 
Special Habitatiiisua, May^ 1976) and Vol. Vll (Nos* 1 4 2, January /April 1977) r 
"Habltot,*' U?^S60 C&urlir 29t!f year (whole Issue, June 1976).* Also see Mohwwad 
A. Qadear I **The Futility of World Conferences," InternaCional Development Review 
19 (No, I, 1977), ia-15.. 



The quaUtl^ of a good city that I have enumerated nay have emergid in partieular 
iJiv^ tiio^ desiin or plan* But It seems itiiprobablt that 

l^t "' they Would have eanerged whslly unwanted ©r unvalaed* In thia world there ate more 
ilii t i wrdng ai^vera thaii right ^answers to any problem, A will to survive and a senie of 
ife;;^ iatiint danger would appear to hsvi been attrtbutea necessary for ufban communities 

i to 'persist through the vieissltudis □£ tlmei But. the clrcuwstinces of historic 
?!^r^ nan My' have kept liltt In £l^ with ecological realities than his present- 

N day auecisiors. Roman citlien or medieval burgher prbbsbXy understood the 

; workings of his life aupport systemi and thilr vulnerabilities better than do 
the air-aondltloned tnasseii ©f the modern electronic age. Thus the^eulture of 
eon temporary man nay dlsana hlw against the greatest threat to his survival 
which ig'hla vulffermblllty to unfereiean errors of his own making. 

The TiolfflQlogieal Basis of Systems Change 

y ' , V ~y i ' ~ \ ' ^ 

: V ftchnology dynamleally links physical and cultural aystams, ReelpToeal inter- 
'^'y,-::..-' actions atneng thesi systemg , their aubsetSs and the natural environment, if 

manageable I can only be safely managed through a hoi If tic overview • This over^ 
view or perspeetlvi should not be eohfused with comprehensive social or environ-^ 
mental plmnnlng or nianagen\ent* It Is much IssSs although possibly more extensive 
in. ltd seope than most so-called eomprehenalva planning that occurs today. The 
sfieed for holistic overview rests upoh the sssumption that wa can see mere than 
f, we can act upon, but through scanning and surveying the field of action the mpre 
promliing routes to our object ives inay be discerned and the more proBable haiards 
identified i The Urban Observatory program initiated In 1969 by the Department of 
Housing and Urban Development and the National League of Cities has been an 
attempt to provide timely and relevant data on urban trends and conditions It 
has bronght universities and public officials into cooperative Institutionalized 
study of urban problems, TTie number of cities Involved Is small but the eKperl^ 
fflent may ppint the way to a wider use of . investigative techniques in rnQnltorlng 
the condition of cltleat , ' ^ 

Thrbughout historle time human abclety has. In effecti eKprflfflented witji techno^ 
logy but without the benefit of forecastaj monitors or controls* Technological 
ingenuity aided by acience has vastly and swiftly extended the scope of hwnan 
action wlthout^ significantly increasing^ thoie aspects of culture by roeans of 
which this action could be contained and controlled for the lasting benefit of 
mankind. Only now are means being sought to foresee the ramifications of applied 
technology and to forestall unwanted consequences s^- Two familiar eicampleS' Are . ^ 
envlronroental impaet analyiis and technology assessmjent. Yet timely and appro^ 
. ' priate'action does not necesaarlly follow foreilghti The appreciative and fvalua-- 
tive aspect of culture will inevitably Influeiiee the uses man makes of knowledge, 

i ^ Without a degree of value consensus and concern sufficient to enable a critical 
mass of population to agree' upon the general directidn of its preferred future i 
the technblogy of our times assumes more and intfre the character of a *'f ree 
forcei" with the omlnpus Implications described by Jacque lllul and conjectured 
^ In sdence fiction, 15 

fichnology does not yet dlreet itself and Its manipulator is still human* Fatal 
misuse of technology would be self-destruction , and eventuality of increasing 
probability as the growing power of technology continues to eKceed social wisdom 
and fails to addresa the growing vulnaf ability of hman iOclety« 



^^Lawrrthce A. Williams* *'The Urban Observatory Program i A HUD-Funded^Clty^ 
University toperiaent that Works>" Nation^^ Cities 12 (December 1974)| 25'^40, 

^ ^The Technological Society ^ Translated by J, Wilkinson^ New York (1964), 
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#®-acpertoMts with nuelctr enirgy, pkotlc cheffllcali,^and f ecomblnant DNA^, f?f*"^"| • 

real or imagined, are now mubjeec to controls to minimize, the likelihood of 
^'unwanted conia^ueneep / Yet socltftr proceeds with grosi soelo-Molegieal expirl- 
menta with mlfiimal eenslderation of risk. Techniques of autamatipn. eommuniea-^ 
#®ti6n, transportation, houilng I adueation and medical c«e have been InttoduGed, 
WSSvpromlsed,: and promoted with no teal knowledge of where they might lead and. how 
iKF tw TOlgKt interact, . Our urban systems, and indeed whole soeletlea, h^e becomt 
|S^:;iBWatoMe^ for expMiffli^^^^ without teitlng, safeguards, monitors or eontreli, 
ll^flo extenJ ihi^beMfits af scMnee and technology to our urban syBtems we m^ex^ 
&'l^:Wiiaerif-^^^ n© t^ay of arriving at a priori Judgment that can be r|ilid 

upoQ to prediet how^ 1 will perform in the real world, * l^at our lafety 

^fe^and survival retire is aystematle control over- this experimentation, ^nd t© 
i^M^ iib tain that will, in turn/ require changes in our attitudes, laws and Inititutlons 
l^^that^we have not yet.ihown our eapacity to make. Is thli. the Toynbetfaqui chal- 
5^-^KKf£enge to whicfi our civilization must respond in order to survive? 



?;tte^are;ndt^^wlthout what we need to Itam and how we mlghf ex-^ 

^'r;>T^^^^^^ ability to create and maintain viable cities. Under 

ilPa-jrane f*OT iciinee Foundation, the Institute of Ecology undertook > 

a^l^^tenaiye study of urban eeoiyatrai and reported a large ntoer of . r^commerida-*^ 
KP^ttons^f or research and aetlan,^^ The Report attempts "to highlight and clarify; , 
M- - itiSi P^^iMlplts/undejl^ urban system function" and repreients ^a eomprehen* 

/ ; iive Intfsrdiselp 

^^■ ■^^ ' ' . ■ ^ --■ 

leather the Urban EcDSyatefflS itudy gives us a feasible blueprint for iptlon Is, 
howe:^er, dubious. The social arid behavioral aspects of the Report evidence the 

0' 'SOT^ Assiipti^^^ ^eeptions that I Bee as frustrating and realistic itracegy 

I; for resolving urban diserders and conflicts. The Report does not deal rMllstl- 
cal^^ culture and perceived self-interest, 

S Nivartheless there is mueh*that ,lt reeoOTends that might lead indirectly to 

5^ view of these problems* 



m 



U^baiiisto therefore is a conclnulng eKperlroent in which there Is some hope that 
knowledge teay be advanced to lerve wisdom in action. But the road toward thlp 
'goai is neither dirtct nor eltarly nArked; and If we understood how to create . 
cittes that we would agree were truly g©od| we would have found^ many ©f the 
answers to the ills that hava^aff Hcted hman societies, ^ " 
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BNVIftOrJMENTAL CONTROL IN CITV GOV KRiSMEMT 



Hi Wallace posEon* 

City of Chiepgd Ihas long been an advocate of eftvitonnental cofitfol at the 
legal lev€li Ctg blft^ry df 4@glsiatlon attesta to chls facU k& t^t back as 
1881.1 the City C^Ufieil tdoptfid one of the fltpt ancl-^aaoke otdlnamas in the ' 
nation centAlfttng timB tot vtolations and as early as 1907 a Dep^rtiftiht of 

By optfl btftntri| had been banned iti the city and an htstorical tmcotd at tho 

lftV#l# iulfijt 41o?<idt and guspended particulates dntos back to 19S4, Vaic'int- 
ptovifflintfl Cflit b0 Mttd by eicsmtnlng th^s^ dgta. To fufthflr refine menltorlng 
th« eity piCn^mt0i tM first teliwecry wonitorlng systetns it\ t^m Mtimw 

Aetelog up m gight*fitatlon natwork which reported ppllution data eontinuoualy * 

to pMierVi thm flU^lity Lake Hlehlgan as a eouree of drinking MCtf Ed kiep 
its aquatic* lift Ififc^tt and to provlda a continued rsersationsl spa fer ©win-* \ 
Mtsi the eity, in 1^67 1 pasaed an ordinanea requiring retantion tMkB on rier«- 
tlQnal vMi«li vitH liiads aad galleys* it further required that divtf8l©n vsIvm 
be Bttled and th#t watts be dispoaed of enly at pump^out fseHititB losstpd 
In hatbarA^t 

By 1970p «avit©nMrttal aoticerns bad paak^d and thi city fistabllghgd a Dipartisifit 
of Envif Ofim^titsi Control to abata and r^gulafci not anly air pQllutioflj but sQiaa 
pollueionf industrial vaat a tiater discharges, sanitary landfill opt*att©ni aod j 
fldlid vas£a dipp^ipl* : 

At rtis tiia# thi burrilfig of bigh sulfur eoal and oil was lioicid to oUs pircant 
autmodad ineinsr#t«s outlaw^adi and l#af burning bannidi tha aff^a^a of tliisi ^ 
restifiations brougtit aboyt a rapid iaprovamint in air qufllity ©sp«ially fw . 
sulfur dioxide asi mt^ gradually fer suapendid partlculatis. tht atiaet*- ' ^ 

Bent ot thMs ordtriarmat In 1970, levela oi eulfur dlo^ldt droppid W pa^csnc ^ ■ 
now aaatirtg. b^th prlMfy and secondary federal alf quality atandard^* lugpind^l 
partiaulata It^^ill aja^ fall off steadtly and now clpae to 60 par^ant pf tHi . ... 
€ity aaat0 th€ fad^r^l standard iot thia pollutant t^hireaai in 1970 na ^itmpt ----.^::^:^- 
tiife blty Ms tn QemfLianea, The efffieta ef .thasi rpgulati©ns Btm atill ayl- 4^^^^: 
. dtnead in WpfoV#d air Equality. 

A Joint tipfirt rplaasad ty A^xgcnne Katiottfl Laboratory and tb^ Univ#titty &t ' V 

Chicago in 1974 et#difcad the low sulfur ban with an annual sayings $23 ttlllion 
in parannal and hQUseheld alaantng costfl and oidleal bllli* 

In other ar^ai Qsieago m% a leader. In 1971 phoipbatas In detgrgtfitB i^kfe llmt^^iffffii 
ed and ultitiat#ly banriad* 4ftar a lengthy' court battle ^f^th Wto^tot k Gambia an4 v 
TOG CnrpDrattori/ ,Ctilaagei -a ^ordlnance ^as upheld, rha phesphace ban has . .. - % : 
proved suaeasifuli flwhara la thla inera avidtnt than at tbe Jiacwpcslitan Saaipwy^ ^^^^^ ^ 
Siatriee^g west^^sutlmast pLant ^hera since 1971 thara has bean an ^v^Mge S^ pii* ; :^ 
c%M daeliAe in ch# traited effluent, The iCfluertt eoricintrAtlan 1* balow. ; 
the Illinnta scarii^td of one ©llllgram per liter for- the Lafca MlQblgafl baitn Irta J--^:^ 
and the Fox Rlvaif Wptn. Taxpayers have also binifited beaawa coa€ly ir€«tffliot 
/plant canattucti^n wa not naeessary as phbiphates i?ara refflovad ac thm source* fcj?? 

In noiag €ontt&l the eity haa led the nfltlon* Its 1P71 etdtnanee^ *ti wtgrwtto; r 'r^i 
of earlier liitaittlen, astabllshed daeibai limlti on majaf urban n^tje^ MViTi^Mi 
partioulairly on^macor Vihlelei , the dominant nolle souree* \^h4el#a -^li^ noir rt-^^;^^^^ 
quired to mait dtflirent^nolae leveli at apaads under and over SB iilM pafe' liW^ 
fraf f i§, l0 flonlM^ad by a noise team using noise flieterp and polfci off te^^ 
apprehend vieiit«a* , ^ " ■ - . ■ ; "'/ /^^^J^ff^^ 

^*H. Wallace fogteh* Co™iastQ^ Departmint of Environmental Central^. 320 

Clark Str#itr; Ro^^ 40a<^Chicigo» Illinois ^ 6O610, ■ ' • i;; |'pf?^ 



In 1971 there wtf© 248 public achoels In the cicy wtitch were Mjor local flourcea 
0t poliutlon frsffl eofll burnli\g. the Board of Educacton eaciiD&ted at Chat time 
that unleai funds mtm aValJabU to convert to gas Che pfoject would take 20 • 
ye«tfs.' Mthln the same year* Illlnoii Houae Bill 2466 vaa passed approvlfig 
$250 millidft far a seheol rehabilitation and ffloderniafltion progratn. jEquiprnent 
had to bi 20 ycMs old to qualify. Eighty-one pei'Cenc of ^che boiler heating 
pUntB in the sehools mte 34 to 37 years old, Sevfinty^one petcent were sttll 
bilng hand flrgd, 

By thg end of 1976 all of the schoola had converted to gas, ellnilnaclni nearly ^ 
SjOOO tons of fly aih and och^r pollutants asgeetatdd ^Ith cMl burning* h 
cmpHancm timetable escabUshed by the departMnt's Appeal Board kept tab of 
th^ progress mada by the sehoels* 

In other proeadurea to elimlhata pDllutlon thm department begafl In late L976 
Co IfiBpact service stations atid other faollttlie that st^ta and dtipenae petro- 
leuo ptoduets* The pocerttial -vappr loss when giaoltne ts transferred from the 
tank truek to tha aervice statlori storage tank had bsen eatlMted by department 
Engineers at soma 6,300 toxiB hydrocarbons per year* Some 3|O0D facllitlia 
ara InspeGted yearly. 

In eoniervatlon matters, several Induacrlei in Chicago have installed pollution 
control racovery lystama whieh have served a dual purposei teduclrn. effllaslons 
to the atmosphere and at the fiaine time reeyellng watee into tfusable by-produetg. 
denerally these systems have paid for themielvea and at che satne ctme conserved fu«L 
ysad In the process, 

Ihe clty*s own supplemental fuel project picks cietais out of refuse and shreds 
£0Bbt3stlbleby^produet# whieh are used by Commonwealth Edison to generate 
al^ctricit^,^ 

In general it has been the poltcy of tha city to take preventattve measuraa, 
to conserve energy , and to encourage industry to m^%m capital inveitments for 
proeesses which eliminate poliutton and recapture by-produeta, - 



THE ROLE OF URDAN KNVmONMICNTALlST — A MODEL 



Daniel Swartzman^ 

iMtroducxion , 

In this paperi 1 wish to prtient a model (see Figure 1) whleh represents the ur- 
ban tnvlrenmental syitem- I will dticusa lome ol the cqmponents of this system 
(substantlvi tnvironmincal prablems and sDclopolitical processes) , their interae*^ 
tlons and the eontaKt in which chey occur. My thesis Is thst to understand the 
role df the environmental public Interest advocate^ we must undarstand the arena 
In whieh he or she operates « 

BACKGROUHD 

The role of the publle interest advocate in the emergtnee of this country's en- 
vitonmental eonsclousnes^ has been loni and bright. It was the patient work of 
the* turn*^of'-the--oentury naturalists and coneirvationiats which laid the founds- 
tion for all of today's environmental ptoceGtign laws. Throughout the first 
slKty years of this century these groups studied and enjoyed our natdral envlren* 
ment* As our industrial society grew and as our unplanned use of the earth's 
ndtural resources increased exponent lallyf they were the first to sense a danger. 
This feeling mounted into the sense of e^Ereme urgency which gave rise to the 
laasilve environmental public Interaat fflovement of the late sisctlis and early 
seventies* 

On Earth Day In 1970s the envlronaentti roovement becftme an Aaerlean institution* 
The National Environmental Policy Act had made the. envlronaent a subject for ex** 
auinatlon in all major federal decliiofls* By Executive Order^ the InviroMental 
Protection Agency was given life* The passage of the Federal Clisn^Alr Mend** 
menta in 1970 and the Federal Water Quality Control Act in l?72 gave this new 
Agency a, clear mandate and the sttenith to oarry it out. Built into this govern** 
ment action was citizen access and review. ^ ' 

Increasingly, oore of the decisive aotlon taken by public interest groups was 
eMouted by professional environBiental adyocateSs ocoupylng jobs in a field that ' 
did not even exist a decade earlier, VJhlie the concerned private citizen played 
a paramount role' In providing graiirosts nuscle.to affect government decislonSi 
the eKceedlngly cpmplex laws and reiulJtlons were more easily the tools of the 
full-time professional. ' . " i , ■ 

And these professional envlronmentaliifi have recogniied significant gains under 
•these new acts* However, this young profeislon which was once almost a religion 
has become a political, bureaucratic idi^ltution. TOe highly motivated ani eon-- 
cerned private crusader has been suppleflen&ed andt unfortunately^ to some extent 
replaced by the trained and skilled professional, often a^ specialist in one area of 
environmental protection* While the current need for the concerned individual 
must not be undereatlmated^ we should ieknowledge the creation of this new ocg\i*- 
pation ancj Its role in America's pjuyajlatic system, / 

How that those of us who make their living as environmental advocates have become 
part of "the systemt" it behooves us \o eKiinlne who we are and what roles we play. 
We can best do that by understandini ttii system in which we work and the place 
that system, occupies in U.S. society* 



COWONEHTS OF THE MODEL 

■ y ^ ' ' ^ . -i^^^^r^fl^^JtB, 

The model of tht urban environmental Mnagement that I offer in this presentation / f>g| 
is an attempt to specify the components ef the system and to repreient their iXi^^:\i^^M 
teractiona with eacK other and with otbe^ elements of urban life. Throughout ,,thl0^^;j^^ 
discussion 1 will try to use eKamples dravn from Chicago's eMperlenceSi although 
I believe the model could be generalized to any urban environment* ^ : . J viS^S^Jp 



^Daniel Swaktuman* J.D,j M. P. H, » University of Illinois School of Public ^:v^^^^ 
Health, Chicago. Illinois. ' , . ^'.A^^M^^ 



A. tnvlgQnmtntal Pioblema 



The ttost iiell-definiid components of this aystim are environmental prohlema, ThGflo 
are the iubstantlva issues which make the newspapers and are the major topics of 
€durat0 In envlronmintal protection. They are most well underscood because they 
lire the most tangible, most thoroughly studied elemencs* They are the problems 
which impact our daily lives and maka living in a city the negative ci^perience 
It sometimes ia» 

For this presantstion, I have identified eleven such problems which face Chicago. 
This list is meant to be lllustrativet not eKhaustlvei 1) transportation, 
2) enefgy use and coiiservation, ' 3) air pollution, 4) hazardous Tnatefials and 
aoiid waste p 5) noisiii 6) sewar and flood control, 7) parks and open ipacei 
8) watar^ pollution I ')) coastal zona management » 10) drinking water supply and 
dontsmlnationf and l!l} lead pollution^ 

1) Transportatio n - Chicago's streata and highways are cloggedg 
^icago's coflsmutar railroads are going broke; Chicago's masf 
tfansit aysti^m is aighty years old. The creation of expreis^ 
way and commuter train corridors Have channeled the middle class 
and mt^ch comnierca out of the cityj eroding the city's tax base 
and making government's Job cougher by lowering available funds ^ 

2) gnj|rgj^ use and consarvation ^ The heavy reliance on the 
automobile creates an energy use problam. Efforts at ^ 
eonservatlon have been minimal, ,Tha city relies on an 
energy system cKat either creates air pollution and 
gcarred land (coal-fired boilers), or gobbles up scarce 
and costly resources (oil) ^ or creates an environmental 
sanagement nightmare (nuclear) , 

3) Mt^oVi u t i on - Air pjllutlon from autemobilas is ascacarbated 
by contamination of ';lectrical energy production and by the 
many industrial processes located in the areat 

4) Hazardbus materials and solid waste ^ These ptoegsseSp and 
the dncreaslngly important production of nuclear wastes i crtata 
a significant environmental risk^ from the transportation and 
disposal of hazardous materials, much of which is transported 
over heavily traveled thoroughf area in or near highly ^ 
populated areas t Much of the induatriaX waste is disposed 
of without benefit of government eanction* This ii compounded 
by difficulty In developing adequate methods for disposal of 
solid wastes. , 

^) jjotgg The central business dlscriet produces noise at levela 
above those considered safe in Industry. Residents near O'Rairt 
International Airport know very well the problems of noise 
poliutien# The problem may become more acute should aupersonta 
transports be given access to O'Hare as has been suggested • 

5) . iewer and flood control - The Metroj^olltan Sanitary District 
has spent hundreds of millions of dollars on the first few 
steps of a massive sewage and flood control program known 
atf - the Tt^nnel and Reservoir Project, often referred to as the 
Dgep Tunnel.' The project has been opposed by some environ* 
mentalists'who consider it to be too disruptive and overly 
centralized* Others have supported it for its proalied 
ability to forestall pollution of Lalie Michigan from stonnwattr 
run-^off^ All agree the multi^bilXlon dollar projept^ la 
eKpenslve. Funding for the program is now highly in doubt. ' 



7) Parka and open ipaeq * Chlcage, City in OaNefli Is proud 
of Its parks and fo^ast preierye system. Ho^^ver* Improve- 
ment li pQSslble and attempta co "develop-' kmh of the clty'a 
open spaee ar© io#d<i rtgulaely* 

8) Water pQllutlQn ^ The Laka Is In the ffildpt a streng come- 
baeki thanks to pollution concrols and the vlgilanee of 
envlironmentallits and government. But the job is far from 
eompletep and tven If posilble, the clty*» rivers are 
deeadee away from being flshable or swlnmiabla* 

9) Coaatal zon e managmen.t - The city alio prldii itself on the 
Bianaiement of Its l«kefront, but no regulatoi:y protection 
cuvfently exists to pravent a change In the <^tty fatheri' 
treatment of the coastal ^one, nor is thet# 4 coherent, coordi- 
nated stracegy for improving our use of this 3pesource* 

10) Drinking -water - The aupply of drinking water for Chicago's 
suburbs is threatened by a lowering water tabl^. Talk of 
diverting more Lake Michigan water to overcowe this problem 
raises fears of envlronmantalists and of our neighbors with - ^ 
whom we share the lake. > Mthough there Is w evidence of . 
eontamlnation of the area's water; supply * sow^ lear that 
asbestos levels are already dangerously high, mi continued 
reliance on nitrogen-abased artificial fertiliigeifa Increase's 

' the risks of nltratfi and nitrite pollution. Radiat 

problems may also enist* ' 

11) Lead poilutlon - Lead pollution threatens th# city's ehlldreni 
, partleularly those of the Inner-city >lnority'>opulatidn who 

live in close proximity t© the sources of thi« probleni the 

automobile and industrial processes. " ' 

It is Important to note how difficult it is to talk^^^out one problem withotit, 

overlapping p,thers* These issuai are Interrelated t» a high degree and in # 

cofflpieK fsihlon,. Transportation* the automobile 1 th^^uie of water re8oyrci#ij . 

energy production and use ate all Intertwined in th# mrban envitonoental mi3e* 

to' the extent that the graphic depletion of the modtl 1# unabia to ihow thl#,^ 

It is Inadequate. .i 

1. SoclopQlitieal Processes ' 

The ieebnd oomponent of this model is a group ©fi sooiqp^lltiQfil prbeesiM^^^ 
proeesses or forces are not easily defined* nor is i% obvious whaii any ipeeili^^^^^^ j^^ 
process is acting upon any particular situation und« ^^aminstloai Even ,whjitt^; ; / 
process is observed as affecting the situation. It te 0ttmn MHcult ^tQ A^Hm ''"'^i^ 
the scope or magnitude its impact, ^ , ^ 

!i«verthelass i these interactions between people, id#Wi interests and. instltu^l^0^lsrt>:^^;;)s^' 
play^a orudlel role in urban environmental manag#min|j.* To illustrate this *plL"^ii.: 
six of the m^t important forces are presented in Chu $ahematic oedel. Thft^^ '^''T'^S'^ 
forees are:' 1) Decision-making, 2) Politics* 3) n^mtni, 4) Competi^ap.^^/^ 
■■=5) Transformation,! and 6) EducatlOT.^ • ^ . ; . ' ''-l - ' ^^-^9,^]?^ . 

" 1) pf q;lslon^makift^ * The declslon-making proei$)8 i^yavldent^-i^ ' ' ^ ^^#^vSffiSii^ 
many areas 



[ Yip$ * The decision-making proeiim i^:;avidetit^-in - ■ i.:#v^I^^)*fS^li|| 
o<* tht urban environmental on^iagwwt system... ; 



ladtvlduals mjjka deals ions on whether tq Itv^ In an urban . r :.v^ 

area, where- to^ live within* the area, how mmh tffeeir automobil©^.;^^t^|p| 
will ha^ ,to b# wed I what environmental Mus^^ should: be' r;:;:\^^^^tK:^^ 
auppottad^, and a ho$t of other issues. Corp^i^Ationa.make-;;s^;:/^ip;ii|« 




aiding dteialdfts and deelaldns on h©w (or j^hethe r3L_to 
ffltet €iivlf@fimontal rggulatloni* Thm forination Of pufalTc' 
splnlen la a compleK dedlilsn^naklng ptseasSi Gsytrnmant 
rauat nakt dielsisns in thm eourta, in the gxecuclve ageneles 
and in the leglslaeursp All of chesa declaiona will affecC 
pifeeptidfis of the substanclvi problam, the yalght given to 
ttia naed to actt the chplee of che mechod of solving the 
problem and the success of the solution. '.f 

2j yoUtleg " A pervaiilve foree In urban envlronraental manage-- 
ment i§ polities # The organlied politics of Chicago's Regular 
DtQo»atiG Organi2ation« the Independent Voters of Illinois, 
the Indapendent Precinct Organisation and the Republican Farcy 
will often dictate which problems will be addressed and how', 
" Politics At the neighborhood level, through cosnsunlty organisa^ 
tioas (like The Wood lawn OrganlEation and the Christian Aetion 
f MlnlsCry) p and through political organizing groups (like CI tineas , 
for a Batter Environment, the Xllinols Environmental Council , 
and the Illinois Public Aetion Council) will detemlne which 
problems have active support » and how effective these conitltuenclas 
will be. 

^ ^ 3) Flanning ^ Chicago is a city with many planners, northeastern 
Illinois Flanning Commission Is the official bodyg but the 
business eoffimimlty, Northwestern University, University of 
Illinois - Circle Campus and University of Chicago faculties p 
and a number of public interest groups like the- Hetropolltan ? 
Housing and Planning Council are engaged in planning actlvltlii^. , 
Their recommendations, and the all^too^inf r^quent Implmentatlon 
their ideas, afe a force which acts upon Chicago's enviroanent. 

4) Competition ^ In uur pluralistiCp free enterprise society » ^ ' 
competition is an ever-present^ force # Competition among in-^ 
dustries affects corporate decisions on pollution control | govern^ 
ment agencies compete for shares of the eKecutlve budget i 
and environmental groups compete for limited access to media and 
for public support* , 

5) T ransformation - Chicago^, has been analyzed as a city undergoing 
a process of transformation; it has been argued chat to fully 
understand the city's culture p geography and economical one 
must undeticand this process « Population size and demogfaphlcs 
ebb and flow* Tranaportatlon patterns evolve and resldehts 
shifts The affluent areas decay and the blighted areas are 
reborn* The transformation of the city can be identified in . 
retrospect and even predicted to some degree* As the city 

,^changeS| forces are exerted upon the urban envlroMenc and 
its management which are sometimes subtle i sometimes grotesque, 

6) Ed uc at loo Public schools Instill pqlitlcal values and the. V 
.social value of competition and pollticSr Higher tducation , ' 

trains the planners. Community education affects publio , 

opinion and other declslon^maklng processes. As cicy^^dwelleri "Us 
learni Improve, and become more envlromentally aware, they are 

bettsr able to interact with their city and participate in its -v^^t 

.transfoip»tion» ■ ^ ■ ^ -j^^ 

Again, it is raadlly apparent that the schimatlc representation of tha modal dp^ 
not do Justici to ithe complex interaction of these forces. They play upon eaeh|yi||^ 
other and^ in always changing comblnatlons i upon the problem areas ' discussed!^ 

earlier. ■.:;,.:■..■:,■> ■ ■.\ 



Finflllyi to anilyze adiquately the urban envlronmenc system, one h#a fco under- 
stand thteontexts in which we find the substantive Isauei and the sqciepolitieal 
proaeiaes* For illuitrative purpesas, three contexti have been aele^t^d for 
eoniiderationi 1) Cempating needs and scarcity of resources, 2) NpwUr belief 
itruaturep and 3) Othtr systems* " 

1) Competlns needs and scagetcy of resoureas - The urban 
envlronmint ausY be viewed in th^ concaxt of urban lif^* 
One characteristic of urban life is the interplay between 

compatlng needs and a scarcity of resources* The environ* / - 

mental management lystem is affected by both of these and 
can sometimes get caught in the middle. Urban needs In- 
clude a' strong economic base, jobs for the rf.ty*s citizens p 
sufficient and adequate housing, recreational opportunltlei ^ 
an^ many others, The people and their leaders try to acco-^ ' " ^ 

modate these needs in the face of limited capital, overused land 
area and other scarce resources * 

2) ' Popular belief structure - To understand how the processes 

in til e urban system act upon environmental prpblems, the 
popular belief structure of the city must be recognized. 
Fmlliarlty with the religious beliefs of the cltiEenrys 
the cultural life of the city and the social attitudes of 
the inhabitants is crucial to this uriderstanding. An , 
^otherwise Inexplicable jproblem could become clear if viewed 
r "in the context of racial" attitudepj or prevailing religious 
; ^ or ethnic doctrine, 

3) Other systems - it is also important to keep in mind that 
other urban systems are operating within the same time and 
space as environmental protection* These might include^ 
thm criminal Justice system, the delivery of health care, 

promotion of coimnerce and industry, and many others. , , 

All of these contexts form the fabric of the urban setting In which mt environ- 
mental management system' operates. They provide a backdrop of many Interlocking s 
and coexistent attributes. The accompanying figure slmplistleally Represents 
them as outside the system which does not truly represerit the Intimate Inter- 
relationships that actually -^eKlat* ; - 

DIfCUSSION . 

Whmt then is the Import of this model in understanding the role of the puliiic 
Interest environmental advocate? .Success in public Interest advaw^y ean be 
snhanced by analysing specific problems, tasks or projects in light 0f thtlr 
place within this system.. Of course, envirohm.entalists will never able to 
idantify all of the pertinent components of the system «or their inti^a^^lons. 
But to the eKtent that this can be done, the advocate increases hill 0r har 
ability to effect change. 

This change will result from manipulation of the system. Far lnateM^#» by under- ^ 
standing the Interrelationship between air pollution, energy uie #^4 transpofta- i 
tlonp environmentalists can direct their ehergy to, reduce air pollu^ton by break-^ ^ 
Ing this linkage or by promoting less polluting trausportation^and uisi©* ^^ji^v^^^^U^^ 

By Identifying the fact that politics and competltlpn aggravate ©ur ^tt poUutioti; vr^v^^ 
problem while education is Relatively Ineffectively us#dg enviromt^K^tnlisfcs / 'p'^iiiM 
mm direct their efforts to create a political cbuhterbalancei balMing iato v;-^^:;^ 
regulations eoBpetitive incentives ari^ increasing public educatlaiPi^ :vMcli 

Thm obviousness of such an approach shows that comon sanse leada %m MVocati :;v 
to some implicit underatandlng of these Ihteractioni* But as the «Utlonships : 
grow in c©mplt3ilty» common sense becomes inadequate and a more rlgwwa analysis 
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la watfrented. A good example qf a highly compleK iiBue not yielding to a cursory 
•nalyais is photoehemlcal oxidant pollution. It is both an automobile -and an 
Industry -senerated problesii We know only a little about its formation, but 
solution of the problem is tanglid in a confounding web of politics, personal, 
corporatt and governmental difclslon-making, the tranaforraation of Chicago^ and 
m lack of good education* It has been argued that auto eontrols cost too mueh, 
eausi unemployment and result in less energy ef f Iclency , The advocate runa dl- 
Metly into the eomf^tlng netds of the cltlEana and also has to handle this 
Interaction with another substantive problem* Solving this puzzle can not rely 
©n edinnon sense, and environmentalists who push for a partleular resolution 
without a thorough analysis do themselves and the public a disservice* As the 
role of tKt public Interest environmentalist becpmes more ins tltutlonaliiedi It 
beeomea more important for the advocate to understand the spots on the cards and 
the rules of the game. Art analysis of urban environmental protection ponsiitenc 
with the model presented will allow the envlrowDentaliat to describe, understand , 
predict and control the system. 

Describing the system involves Idenfeifylng the relevant components and contexts. 
Understanding ^ill come from delineating the interactions in scope* and in mag*- 
nitude- This will also help develop possible remedial programs. The advocate 
ean then make a sophisticated prediction as to the efficacy of alternative, 
proposed actions. Finally, the urban environmentalist will be In a poalElon to 
control the management and protectipn of the city^s environment by changing 
.the interactions, breaking llnkagei, encouraging helpful processes, by making 
Che system work for, not against, the pubjlic interest. 
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URBAN ENVIRONMENTALISMs SHIFTING GOALS AND MEANS 



Allan Sehnaiberg 

thmB fefflarks are perhaps mest appropriately delivered on May lit ~ May, Dry 
ft ^«iy Sit aside for reeognltion of the role of labor as a core element of 
socialist ioeiity, Whlli thi^ might have been an Ineidental observation durliii 
gaTth Day some eight years ago* it' Is an Important element of the movement 
^hd( will be producing Sun Day later this month* 

Pufe most bluntlyt the "environmental movement" has ehanged since the 1960'feij ^ 
it has not lost its eoneern for the ecological structure In which the society 
is tmbtddidp but it has, rather, gained some new concerns for the nature of ih^ 
gpqlity. Itself 1 These new aeneerns, and th© problemi and challengea they of(iir . 
m\ are nwhere more evident than In the urban sector of American soGlety, fov 
fiUVons that will be detailed shortly » \ 

Th^ major shift from Earth Day and the I960' s aoeial movement around envl^^oWTO^- 
iawes la « concern for social welfare, as well as for that diffusa concepts 6fE 
"enylronmental protection^* Wille the 1960*s might well be characterised a# ^ 
peirtod in which the movement focussed on the costs of environmental degradatiionn 
th# 1970*8 have ieen a renewed concern for the costs of environmental .reforw 
protectloni Host uncomfortably ^ this also implies a concern for the benefit ft 
of wvironmenCal digradatlon for industrial society, and the potential loss Cit 
mw of these benefits through programs of environmental control* However , the 
fflotp optimistic side of this shift is that it entails a rising eoneern for thi, 
adtoal and potintlal victims of unjust and socially pernicious environmental 
jraf^rm legislation and enforcement , toong the'mest advanced groups In the 
tBOVWent/ then* there has been an integration of concerns, a duality of soolci^^ 
ecoiipmlc agd ecologlcMl welfare. 

Such an emphasis on^ the costs of environmental reform are particularly evident 
wilhiti the urban stratum of this society, and especially In the older, lar|#ir 
clfcj.es of the northeast and mldweit, . These agglomerations are typically pla$«id 
wlfch high unemployment, high levels of poverty, gross deterioration of man-^w^de 
environments, and severely strained municipal budgets. Typically, this maktjl 
iot maitlfflal resistance to any program of environmental protection which ent^ila 
dic^eased employment, increased costs of living for consumers, reduction of 
hoM^tog stock or slowing of its growth, or increased municipal eKpendlturei W , 
lo^^ea of tax revenue. As such, this provides maximal resistance for many 
vlfpnmental protection programs — air and water pollution abatement, for* mm-^ 
pl# and provldei nightmares for environmental activists and enforcement 
agfineles alike. 

Yi^ there is another side of this "antl-environmentalism" of the cities* This 
eompleK of soelal problems of the older cities represents an opportunity as 
mti as an obatacife. For the social needs of these areas may ptrhaps be bettiT 
safciified by areatlve applieationa of "old" technologies what has become 
ta|0wn as "intermediate technology**^ or **alternBtive technology" In the post* 
iahomachtr period* As Gunnar Myrdal (in his Asian Drama) noted for the eapW^l^ 
poor but labor*rloh underdeveloped ebuntrles in the iSfiO's, what large Ameri^^iR 
eitiM need most is a higher-labor and lower-capital technology. Under th# pW^ 
pav seta of InGentlves and disincentives, moreover* such forms of productlpn 
may be fat more environmentally benign than is the "high-technology" path, cpf th^ 
iunt^eit cities of contemporary taerica. They offer the potential for subs^^ft*^ 
tAa).ly lower levels of "energy usage per unit of social welfare (whether mefsimped 
ill J ©he or income), as well as the potential for lower-risk air and water 
•ions in the urban area. Note that 1 stress the potential of such outcomMr 

the aiauranae that these outcomes will occur. Neither the market nor Jnr 
eiirireiifc mixture of goverraeiital controls are likely to, channel Investment aifkd 
tm dollars along these lines, though we have eKamples of such policies alrtadyp 
in wrban roof gardening f mass transit aid, solar heat for tenement st^ucturMi 
and nelghj^ofhood conaervation subsidies, ' < . 



^Mlan iehnalbeirg. Department of Sociology, Northwestern Unlyerslty, EvaristiPftt 
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For' such shi£ki In (he nacure of structural supporcs for a dual, io^ioaconomj^' 
and ecological Welfare policy Co occur^ a variety of shifts in k\m environmental 
noveft©nt ii Ht^sassary* Groups will need tg incorporate new sklJllat forga new 
soclopoliclvili alliancis, and take systematic account of both ft^^l^l and environs- 
mental irapliewiens of envlroijmental procectlon and energy polt^lea. This is 
a goal that "^tll not be easily arrived at in the iomewhat/'ellt<$t" .envtronmental 
TOViBinintr suBpiclons and hoscilities of the urban poor and organised labor 

towards ienvirc?|tmentallats^ whleh have becorae exacerbated dufln| recent years in 
the conf ronWt^on between "jobs" and "the envlronfflent", are not groundleaa, 
after all, fer In their ieal to "save the envlroninent" , the mov^tnent has often 
forgotten tt^k two fundamental quegtlonsj (1) save it for ^P^t ? and (2) who ' 
,lgitD pay th«; ^osts of such lalvation? Indeed, at times it seeiflii that envlrlsn- , 
mentailits Into the class of people who "love humanity in gweral^ but hate 

people in pA^PI^iculari" at l^ast induacrlal workers and the marginal and impb*^ 
verlshed lab^JC force* Industrialists have seized this opportutiicy to provide a 
DiKtura.of pMMmmB and threats to entice the support of such groups » and they 
have be$n r^fcli'fer suecessful. The sooner energy^envlrbnmental policy groups 
begin to ,addie;#^s these constituencies * the greater the pocential for reorganlEa-- 
tion of prpiM^Hon in the c,ltlee along socially progresgive and iicologieally 
saner grounds i Amory Lovina- "soft path" of energy use wtllj howver, only f, 
transpire aft*^i: a rather "hard path" of social and political eonlflic't occurs. 
If at all, ^tnc^ll-^scale local capitalists, unskilled and sfeml'^stellled workers, ' 
andj in the Km distant future, organized labor mny and must be mobilised 
along this h^r4w path. When this becomes an unshakable part ot the environmen- 
talist*^anergy iftgendaj we will have begun the social tranaferffiati'&n of urban 
production* 
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ENVIRONMENTAL STUDIES 



-The Environniantal Studies sectlori consists sf sIk assays which 
of fair coriciptlona of the "Ideal" undergraduate pre gram In #nv±^ 
ronsientilX itudies^ describe existing undergraduaCa and graduate 
prograioB in the fleldi and define the lova-hats ralatjonship that 
charactairl^as the^ tnterconneetlon of Interdisciplinary Instruct 
ti^oa and ititetdiaclplinary rasaarch* 

The flfit fouf 'assays by C« Davis, R, Freyi A. Sacks^ and 
J« Schult^ rapvasent the views articulated by the participants 
at a symposium conducted at tha 1978 MEE Conferenca'at Chicago « 
the aymp^iluiQi moderated by P, Mehna whose remarks introduce 
thase essiiya^ uttampted to treat a broad range of questions 
concarnli^g appropriate structures and content Qrlantations for 
anvirotynatit^l itudias programs « Although slmilarltias thread 
tha^r wa;iir through the aisayi, a unanimity of opinion is lacking. 
The following a#aay by G, Schoanfeld and J, Dlslnger shifts from 
i^at eouid or ^hpuld ba to what Is the state-of-the-art in .en- 
vironmental education programs on college and university campusys 
across ttl0 country « Finally p J, Jondrow an4 J* Clapp datail the 
complex aducatlpnal problems involving the coordination of luge 
interdiscilplln^ry rasaarch projects and graduata Instruction, 
The/ explain five types of "mismatchaa" that of ten occur as gra- 
duati^'^ students attempt to complete dagrea programs while partiel- 
{fating OTI larg# Interdisciplinary rasaarch projects funded by 
outside aganci^^. < 



CObRbiNATION OF UNDERGRADUATE AND GRADUATE 
ENVIRONMENTAL STUDIES PROGRAMS 

■ 1 , . - 

Paul R. Mehna 

l^li^lng four papers ware prasented aa part of a symposlunj on undergraduate 
imi graduate invirontaental studies programs. This symposium investigated atu^epc 
4tii #^iMn eharaaterlstics that may enhanee undargraduata and graduate envir^ti** 
,lii»^#litudies education PartiGlpants wera asked to presant a brlaf poaltlW 
:i)t#^<^iit that addressed the following quistlons from tha perspeetlves of thmt 
tmk fk^ttgramsi , 

if What should be tha program content and evaluation standards of etlviTW* 
mental studies programs? 

What ohafacterlitics should graduates of such programs possase? WiAift 
shdisld graduataa know and be able to d£? 

$^ What Is the moat aff active undargraduate praparatlan for graduate 
, - envlrabmeAtal studies programs? 

4p J>Q undergraduate mftjors in envlrenfliental studies make sense? 

What opportunities exist for undargraduate-graduata cooparatloh? 

r ' - . 

% What are the realistic placamant opportunities for envlrofunental 
studies graduates? 

^immBiQn among panelists and audience m^bers amphaslzed the ntfed' for dlspMlA* 
mr» ^jigth snd interdisciplinary breadth in undergraduate programs (both tot pi^O« 
IStS^tonal lunctlon and articulation with graduate programs) • 

^tat'^i^lpants agreed that environmental studies programs should train students 
to H affective problem solvers . Studanti should he provided with the ^pportTOlty 
to pmeVici skills s determining what strategiai should be employed to solvi 
^pmiit^ environmental problems. Some participants and audience members str#«^@€d 
th# ittportanee of a dliclplinary background from which studonts could contri'ht^^^ie 
l^o^^iWe solutions to complex problems addressed by Interdlflcipllnsry teams* 
T^i^ dlielplinary strength, broadly conceived, was also cited as an Isipottanfc 
V^h*^l^ through which students could markat their prof esslonaX ^skills to potaritlal 

(^mi$ Davis addressed these points quite succinctly i "A firm dliclplinary bMk« 
|rotit:i4 serves as a ^conceptual tree* upon which new knowledge may be hungp a 
^mfmmm point to which concepts from other dlaclpllnes may be related, and 4 
hM^ from which more abstract. Interdisciplinary ideas may be Investigated, > 
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Ol3NfteR»ISGIPUNARY. PROULIiM-FOCUSED ENVmONMENTAL STUDIES 



f ■ ■ Craig B, Davis 

fhe ^Mfp^^d 0f this paper is to *iddr^si the question of substantive programnatle 
|Mlc|#Hi^^^ fof UfidsrgrMduate tnvlfenfnefltal studies. Befora 1 ean effeeelvaly 
pW«^«te iwy Ad#as on Chls subjeet* however, I would like to further define the 
t0|pA^ mi ^itmt mmi genaral comentfi on the field of environraental itudles. 

t^iMtim^ T Th© tltle^ "Environmental" is eurrently being applied freely to 
nmmmX ^itimmt types of academic programs. Prominent examplei are environ- 
jB»0nCli3, ^idmtm^ environmental engineering* environmental designs enviroraental 
a<}ua#tiat^p ftttd. environmental studies. As a general rule, the emphasis that a 
pUVfti^tav program provides is at least somewhat indieated by the second word in 

4^ invironmental Sclenoe largely Is a dlselpllnary or multl- 

41$elpllnary approach to the eclentlflc and technical aapects 

manipulating I modifying, or preserving our natural environ- 
iil^nt# Emphasis is generally placed on the physical sciences, 
' ' on the ecologically-oriented biological sciences, on engineer-* i 

ing and on statistical and computer modeling. 

fe, ynvitonmental engineering is a title that is usually used to 
4^ietlbe programs emphaaiEing the use of engineering concepts 
«nd mtthodologles in the design of structures, equipment, and 
#yiltems that Interface with oridttempt to describe our environ* 
|tient« Environmental engineering is also used as a title for 
, sanitary engineering programi. 

l^ftVitonmental design generally Is used to describe programs 
^fl^hasi^ing the use of concepts and mathcdologies from arch^ 
At^cture, landscape architecture, applied art, and certain 
ppclal sciences in the design of envlrorimentally-sound 
Mructurea, furnishing, and living systems, Occasionally, 
however, environmental design is used to describe programs 
ot broader p less-obvious environmental import, such as the 
tism arts, dance, music, and^ literature, 

d^ jgny ir otmient a l__edu cation is a broad^ designation used to describe 
programs dealing with ^he dlsaemlnatlon of knowledge about our 
wv^.ronment and our Impact upon it, Envlromeptal education 
ia primarily "delivery oriented". Content Is, for the most 
parti taken as a "given" and*emphails la placed on developing 
^ffactlve- methods and vehicles for presenting. this content 
to school ptudents anti the general public, ^ 

. BnviiHsnmenChl stadjes is an Interdisciplinary, largely prob* 
imiBHlpeusedj approach to studying the nature and dynamics o£ 
^ur iaiteraetion with our natural/social ^environment* Environ- 
l^tOital studies is. strerngly content oriented- Empha s 1 s 1 fl__on 
th^ quest for knowledge about and undoratandlng' of environ^ 
Wantal systems and of the interactions between the^e systtms 
lUld mankind's social and cultural systems. • 

IP ibPuJ^i^ ^^tii that overlap be twfean these approacha's does esclst and tends to .ob* 
ii^^ra Wittnctioni noted here. These disclnctlons, hewtver, are real and 
nmut ba «i^ognl2ed whenever the nature of eiW or another appt^oach is considered. 
My f arttli^ co&ients, therefore, relate to programs that fall broadly under the 
tnvironraenttal studies as described above. 
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^r^^ ^Cenceptual Bage M Itfpartant liftplle^tlon of ay definition of envlrdflitiitital * 
^gja^aiea is that; ©Wtroii^^ U mote than a seties of InStfuctianal 

^^^l^ab^: foi^ tMinttig tift^^ gtsiuatt studinfeP* 'it ta t Jse M ftiLd 

^!«^isSf»^pairt. Ic^Odly^ixitiXMt^d in t^aolntni the body^ of taowUdgt, lifting lCi 
lil^ifioitliig it, atid f^^^ it again with- the hopt and tKpaetqttion €hAt their 

^^leflS^vill flbef ioffli light oti tha intertelacloTiship oi.Mati, ei*lcu«, B&clity 
ii|tria^^ti^ff ervirc^ this pursuit ©r knowliage that ts tha tgu# f alsOft 

il? ^'atre for- th^ fliltf of #wlrotiBtiitsl itudleg* It pr©^idt#.tht iub# tantivy , ; 
ffl^^ aOQcapitaal.^as&^^ri^ Isgtriictlenil pto^tmmm can ba davatopW. 

f f li thaifttMf suggeae chat ©ne ©f th# basic guid^l^es .fo? an^ ^wirofttiantal 
pi^^tudlsa progrto ph^uM W that faculty fflewbara sheuld bi aetiyaiy invel^^d la 
pJ^5#MMreh and/er f^lsoJ,«iy Jtetirvity an topici of envltettfiantal Ittpetti afli that 

tnccufaged and supper by- celleg© and uni^rarslt^r ■ 



@fe^.;^^adfflifiiattdti6n^ 



Hhen sittin] 
, aofit iapor tsiit 



ig iuidilifli^ fox IttStxuctlonal pr©gwms Iti gnvirewisetitsl atudlis tbi - 
Bftt €3n#tdi«tt©R is^ of eours^j the nature of the procRtet we.hsp^ to 



f VWftat should mt itudwts bi ^efi thay li^e outf ptegtMS? ■ Wiat sKtlla 

rfey-»houid theyjh^ve? What insights shauld thty hwe gained? ^ 

Tv , ny opltiienj bu? Ml«ip^l %q^1 In eur itiicriietlotial progMM ihojsld t>e the ^ 
^production ©f effi^tiv^ anvito™tntai"protlem aolveis* The^agnicudip cMplsKity^i: 
and isBasdiacy of tHt itiv^itbnniiitaL pteW^s facing today are obvious, the . 

f;r- pfiblsM eofQing Bt MB at a: faster rata aaeH yaaf * dtspafttily na^d comtper 

^Tf'ftMt ^p^df essl td ©icpatid efforts t*g solve fches^ ptohliffs* Our in^twctlMsl 

i^^^ gh^uld? by #11 tBianfij contslnr^af^areneis'*, cpfflpomnCf deiiinad to^ inarea« 

the studinta' appreeiaeten for the btauty and intigttty at the ;en\rlrpt^fift£irbuc 
our -prinoipal objiefclv© toust be .tD provide eyf studaatg with the inilihtaj e&n^ ^ 

: eepta, and akill^ mctssary fox affeqciVE enviMmtontal ptoblen a©lviia|. 

Content. * What ibould the content of our envifanmintal acudieg prd|rwi be? 

' . a< First and forttnosti anviTDmintfll etudes pMgtfaBas should b^ iat^fdlsel* 

' ,^ pilfiftTy. Students miBt be eK^o^ed to as mtiy parspeittva^ m positbli* 
EnviroMpncal preblMs are to© ^offiplex to nolvmZ or even undarttood 
ttm stngl^^dlieipline peripaetivesi IncottrfLaca perspictiv# iMds first 

: f ^ ■ to inw^npl^te yndetstaudlng of th^ problems and ultlisately Co Itieottpliee 
aoltationg CO ttiasi pxoblMs. As m hava seen all too of tan , iMoiaplet© 
ansf^^Ts gari ba worae than no answers at all* ' " 

b, Tli't basie dlseipllnaxy threads of any. enylronBiental atudl^a pMiram 
ahoDld ineluda the relev^ant facta and eone^pta aboiit eooayaCifBii 
iaonoTOto ayataflisi political iyat^wa and enyironoental Is^^ #o<^lal and 
eultu^al syitartil the production and epnsutopclon of enirgy and fnaterttla; 
pollution at landi airi and wat^rl and» when posslblt^ cichflologteal 
systeBip Cingineaiing)* Wore geneTai copies should Include eonaepta of 
tiM| tnforwationi t^^t^^spyi general ayeteros thinking i and a consideration 
of ftoral atid ethical lisues* - ^ ' ^ 

Cara auie ba^taken tjo provide adequate integration of thi^e diaolpLlna^y 
aonaefita. We nuat n<st be satisfied with providing ow studants wlth-a'' 
myriad At faeta and concepts, ^ musE be villing and able to help thtm 
taaif tjii#,info*mationv.apart, soft It^ and put it baek togathiS in new 
ways, le 4i tiirough thl^ proaeis ©f analysis and integraclM t^at ne^ 
Ideas and approaches will emtrge, • 

d» One obj estiva of the intagratio.n proxies ahould be the deviJofMnt anil 
^ , ralineoaist oi a theosetloal and phlloiophlcal base fflr envt«i^ ^ntal 

^ atudl^s* Such a base ^lll faellttfata our attefflpta to understand the Vpry 

e©mpl€3g prabliffli ^itf\ %ihlch we grflppli* Cax© muat be, taken# tiowvetg 
eenitantw to tiaaieas our th^otetleal and philosophical l^eaa aa new 
kuwUdlp la ganaratad* 
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^^^^^^^iaid be prl^HlrP«W.. i.eused. The fleliM^ 

concalved in and HaB developed out of out :^^mp 
ili»t "ife are faced with se^loiia envlromnental problems. We \ 
id^ililng • poasltle to inefMflt ouw andiSstsnding of , these pirolJ#= 
^p|Al8t>\ao^ everything pesami edtJeata ana train prof ea^ 
^_^_.^_|^itf^antal problani aolvefg. "Bnvlromantal idueatlca*' cati 
P§{fifiea%f©Hu?¥^ of focusing on thm long^Ctrm otjaetiv^s of changing ' 



_ ^iJiStudles prcgramg. should require ©tudants Co becoraa active- j 
§W^\y^'''^^iBM$^?^ probUm polvlng.precipi- Ceuss^wofk in anvtr©Miot^l^ 

V should be a eete tequlteoint - Ifld^pind©n€ ^tudy. 

Course! , and 'internships ©t# etft^r vehlel©^ fof pro- 
mf/f^^^ >^"Vi*i^i?'***W^da'bii*' eKpirienct wlch envlrWenwl problems Suqh ea^eri- 

ffi^ic viluabls oi our students' c^lltgi Mraetss. 



.y;|>L ^Dg'Jpadil#^gaauate Bfaj ogs Ha^^ Sense': 

!S#tBfyiMmtiita problCT^ are too eompla^e and difficult to be solved by Indlviduala, 
IvSfi^hftcKet^thiy ^are speeltllits ^orWng fwm one dlsclplimiy p^rspeetlve or gtotwJ- 
#|>flSit*>6iW;ii^?^^^ an unfipteislized^ hcjllsEio pe^gpectivt* Effective gavltpnmtfitflL - 
LfeflrotiiWf^^ taiiiE ftav© both typas of iKperttie.' In-depth t«iaifl| la a d*sct- 

M^^^y^ig-^^^'^'ljivtdes Btudencs with a body of eonegpti and ^lehfiiquag that wn bt used to 



1^.-^! j,telvt deeply, into envlronfflWtal probleM from thm perapeetlyi of that discipline, 
^^r^lnterdlsclpllnar^^ problaro-focuied ewlronaental itudias jTOvidei scuditits vitti 
"*" ^^tbe holistic overview nae^ssir/ sa© and approach envt^Sfloantel^ p«bl€iBa in th^tt 
totiraty* tJnd©rgMdud£^ aajor# o^t sinse only whsn betti of eheie typia of ekllls 



f;.\''V'Mn be provided 



Thl^ ODUld be aeoonplished In t^o wayii 



By an und«g«duate fflajos designed t© provide bothT types ^0f skills*^ 
In tMs apptfoahhfc the diptti CDaponent should^^-^ba ^□laparabl^ In sl^t 
a^id tigor to vhat would be required Ifi a dispipllaary Mjat* ^ 

■ ...2) By an undergraduate tfajo* that la only tsken as a J'sti^ond" faaJpTv* ; 
' Xn this app«achi the envly^Mental 'studies tfaJoT wuld provide , 
. thB interdisciplinary breadth while the deptH osaponent would be 

provided in ths student'a pFjlniary major i, whldh would be in a .y 

<Sl8clplln@. ; ■ 

teat la the Most Iffeqtive frepaJatlon foi: Graduate isboolj 

n/., ..- -v :.-....■< \ - ^ > , 

?ba base' praparation for graduate atvdy In envtt^nfflirttal studlts vill InGluda 
tbrat eottponants* I Itat theie in order of ttielr lapottancei , 

1) pepth- -fl thorough grounding in tha taiics of. at least one disci'* v 
^ pline. Student i ahould.tia^e depth la sope a«a of apeeitll2stioo. 
' thay should ba btologtata, ^hemlits, econowigfea, aftgineerai ete. - 

. ' . 2)'-^ggr^nea— sotoi indieatlon that' the student la serioya abotit 
t :'\ " his/her involvettent and is capable of ptoduaing xesulti- ' This 
' ■^ la the practical component * It glvas chi atudant tbi^^ppertunlty 

^ to^^ahow ttiat iChe)' ean step out of tha ivory towar ©f acidifflla 

"tm^'^'eff actively apply linowladge, flklLl©i and t#le»ts to^ solving' 
I ' . #Hif MliJpy^W ws . ^ ' " 

J) ^ B^eadth^ a baakgrqund in Intardlsolpllriary, tfivlrottfieatal' studies. , 
' .\Students ahould have an yndatstandlng of tht b^tadth and oomplex- 

"ity of anvisotusintsl "problana and of thi differing disciplinary 
parspectlvis and agproaebss that ©ay be bwught tp btar on these 
'problemai;. 





"^^(l^lffillMSSMiraEi^r base from which tnore abstract, interdlscl- 

The d^velppmifit of thla disciplinary depth, 

'^^^^^^^it^.'kmixotmem^ atudlei prograojCnct shoul4 it be) 




m 



^^^^j^'0l^iklti:exic&^^ and ^'breadth" components- Both eari be- ■ ;.:;:^v ^ 
^^pB^l^yate envlronfflencal studies proframa, I plaem a graatrt : 
^p%$lM|at^^c^^ oti tha breadth eompmant bscausa 

^^janiSiP^lSii^JnH is s good indicator of comitsetit to anyi- 

"^iMal^lpEfdVt^^^oS^ing ^nd baaausa s^udiats with sueh emtrlen^t bring to a 
m^mt€^00SLH^&admt wmp^^tt^m and s isdre i mature sMse of confidence 
ldte;^tUQra£lRwUQse'^m baeKgfmtids ^re purely acadimio* 



^...^^^^^ Ib^ 3©bi a« thgre but they ste; difficult to;A,;: 

od^^mnsr^iBployers aucb as goveriusental sgenelasi consulting firns ft Md:fpt 
|i||^[^iftitiir^h^^ on their staffs chat^ahbuld ^e filled by qualif±iid\;iv;; 

i^^iHSidles graduates ^ UnfOTtiJMtiiys ©est employeri ats^ unaware 
fej^of-^^this new pool ef ei^ertlse. Our graduattg vfio want' employmtrt 
pvtleld are able to find jobSi but they lust take the initiative and get 
timnd^rsell themselyes to proapaatlve ^pl^ymtm% I believe thmt this is going y 
cbntinu the pattern sottft tlM to e©«e# We must d© all that we cW " 

Mployers about the quBllflcatlons and abilities of our 
^'""^^fi^diwtmB* ; We have a selling job to do ^ ' ; ^ , ^ 




an Ihttrdlsctplinaryp largely protlem*-foeused approach 
llt^latWytng the nat^ dynwlcs of otir luciractlons'wlth our satural^aocial 

^'^^\ 'envlroiynent. '^aphasli here ihould he Jlagad ,©n the word "studying»" for the 
'0i\4 pursuit- of HnOTledge is th# true ralaon deStgi for the field of environmental 
'^tudigs* Our instruetlQnal prpgrama we outarowtha of the conceptual base 
developed through resfiarch and aohelarly aietlvltys ^ ' , 



^e goal of our Inatructlonal progrania should %a tKe produotlon of effective 
environmental problem solvers « Content Qt tbeie programs should include the 
^;iJolloving emphsaeii 

=a) It ghould he interdisciplinary* , 



b) It should include relevant material about ecoystemai social^ 
political and cultural aystemsi enargyj wterlals, anld pollu'- 
tlon; economic syatemaiand techm logical systems* 

Integration of concepts must ha anph^plsed. ^ 

d) A theoretical or philosophical baaa Aust be developed, 

e) It ahould have a problem focua. ^ 

f) " It should Include opportunities tt^t "h^nds^on" sKperience* 



Undergraduate majori make sense most of tan aa second majors ^ Our graduates must 
have disciplinary depth as well as IntardisQlplinary breadth# Undergraduate ' 
preparation for graduate work in envlronfflifltal studies should emphaslEe in-depth 
disciplinary ^training, practical^ hands^fan la^perlencp, and Interdisciplinary - • 
envlroi^intal studies in thftt order* - . • - 



•I 



Employment opportunities are availabli but a^e usually difficult to flndt A 
i&ajor effort is ne#d€d: to infom potential gtDployerg about (he qyallflcatloris 
and abilities of tnvlfotaiental itudiei graduates. 
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^^^^^i^^MlriEEN iNDERGR^i)UA^^ : GRADUATE ' 

IN ENVIRONMENTAL STUDIES " 

^ Robert H* yrey^ ' ' "" . .v 

lie^^^^^ paper Is oriented tswrd the articuiaftlon of under-p " . 

graduate and graduate" programs in environmental seiincei AlthQUgh 1 will 
M not spend considerable tima on reviewing the usual definltlans which delineate 
fl? enyiroiunental aclence from. environmental studies, it may be useful to at least 
""^^^ establish, a Una of demareation, '-^ ■ ■ ' 



The prevalent arguBient suggests that environmental iclence is merely a subset of . 
environmental studies* This premise is founded on the observation that "the 
proMeM environmental studies should ultimately address are thoae that Involve 
huaim values » attitudes, and policy;" The argyment usually spina on_ to say 
E^'^>f;* .'that uneontrelled technology, which among other by-prodaets criatea invlronraentsi; 
po^^i!}' and health hazardii is not the problem jer Jg* but rather. Is th#: syBaptbtt o£ nan's 
Q f.. perverted values. Some argue that environmental studies deal with these underlying 
values while envirowttental seienoe treats only^the symptoms of wan's dysfunetlon 
w.' : wltK his phys leal environment, Conceptuallys I agree with this posicion, but 

hlitory docunertts the difficulty society has in changing its values * attitudes, and 
V. ' evfn its policies. In the , meantime^ air and water, become even more deadly and the 

land is^declinated by the multiple demands which are placed upon It by industry, 
pr> recreation i residence and transportlftion* - ^ - 

J' ^ Z 'applaud and supp,Qrt the long-term objecclvea of environmental studies and| 

Indeed, we have faculty, studentSi and research condueted on our campus which f 
addres^ these soc^ial Issues. The fac-t remains that the Imedlate by-products of . an 
uncontrolled teohnology and the life styles of many toericans create problems such 
as water and air pollufc-ion, solid waste accumulation, wafted energy and multiple 

I pressures on the land* These are precisely^ the kinds of probleioi which can best be 
solved through the applieacion of the prlnciplei found in tKe bloiogieai, 'phyilcal 
and engineering sciences; l*e., progrws In envlrormental scl^nae* = . . 

r ■ ^Bather than to dwell on the differences between the concerns oi environmental stu- 
dies, and environmental science, and perhaps unnecessarily develop Internecine war- 
f; ., 'fw^> sie simply say we need both approaches. . The campus 1 represent,' the State 
f ' ' ttoiversity of New York College of Environmental Science and Forestry (ISF) , empha'-* 
' ' glies the use of applied and basic science to solve the problems of our physical 
environment. However, we also have a strong coramitment to address | as wel,l> the 
underlying social milieu, ' , ^ ^ 

- ■ ■ \ : \r ' . ^ ■ 

It Blight be useful at this point for me to briefly describe the undergraduate and 
- graduate progrttas at ESF' to provide a basis from, which later to make some genir-^^"' 
^: "allzed comments, , 

. ' Jhe College offers seven baccalaureate p^rogramsi resource tnanagement; environ-- 
' mental and forest biology i chemistryi landscape architecture! paper science and 
• ; engineering; wood products engineerings and forest engineering, 

v ' \At the graduate' level, ESF of fers the Maatet of Landscape Archlttefcur© Mi , 
V \ the master's and doctoral degrees In resource management ^and policy | sllvloulture i 
and forest influences; environmental and forest biology | chemistry i environmental 
and resource 'engineer Ingi and an interdisciplinary program In enyiromeneal 
science* . % 

the articulation concerns at the College are directed both between lower-^dlvlilon % 
^ and upper^dlvislon undergraduate. study and becween upper-division, end graduae,i 
study* The College is moving tbwarda an upper^divlsion/graduflte wode of opetfatlon 



^Robert Frey, Assistant Vice President, itata University of Ntw Votk 
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whleh freshman and .aophomora lower-dlvlslon instruction In th€ basic icltneei, 
hi^nlties, and social and behavioral seiencea will be taught at a twov^year col- 
lege, or a four*^ygar college, and students -^wlll then trarisfer into ESF*.a 
ipeelaliiad Gurrleulum at the junior leyel, , 

At the graduate level, the College attracts sjudenti from a variety of under-- 
graduate backgrounda, but itill, the majority of graduate studenti have a firm 
/foundation in the basic iclences. Relatively few, however, have an undergraduate 
oajor in areas precisely like" our own undergraduate majors, in fact, fewer than 
ten percent of pur t^tal applieants for graduate study haye an undergraduate de- 
gree -from ESF, There la a somewhat greater variety ot undergraduate backgrounds 
for * those who, apply to our graduate programs in lands cape architecture and our 
program In environmental science which offers areas of study in water rtaourcea; 
envlronmintal educatlon/comunicationi environmental asaessmant and Impact, 
analysis; and environmental land use planning. We have rather few applicants 
vlth an environmental studies .vmaj or as defined previously, and, on the whole^ 
[ these applicants htfve not been vary successful in gaining admission* Although 
> the reasons vary for their lack of success i many of the environmental studies 
aaj or seemingly do not have, a good grasp on why they wish to attend gwduate 
school and normally do not have the requisite, background for our programs* 

The graduate programs at the College are tailored to meet the Individual object 
tlves and research interests of each student* As part of the degree t^quire^ 
Aents, ealeh student must complete and successfully defend a thasls, The form 
Qi the thesis varies widely from the traditional bound volume reporting "bench" 
Msearch to a local bestseller which describes the natural history of ^ur county* 
Credit for the thesis variess but It uaually represents about 20 percent, of the 
master's program arid appro^cimately 30^40 percent of the doctoral program* 

The thread which connects the journey through iower-dlvlslon, upper-division, 
and graduate study at ESF Is the emphasis on the biological, physical and 
anglneerlng sclances'and thalr direct application to solving '^rivlronmental 
problems.. There are, however, considerable opportunities for stud erfts to broadap 
their program through ceursei offered by the College which Integrate social and 
moral Issues with the scientific ones. In addition, our students are able to taka 
virtually any cqurse offered by neighborini Syracuse Unlveriity. This provides 
an Incredibly wide opportunity for students to take courses from the fine arts, 
to public administration, to the social and behavlOTal sciences. • 

From the perspective of the programs 1 have Just described for you, let me sug-- 
gtst^ several generalizations t 

First, there must be a central theme for fach student majoring in environmental 
etudles* This "stake" In the ground may be either integrated within th# 
.program such as sciaiice is at ESF, or there may be another major taken Along 
with environmental studies such as geography, polltleal science, or Engll^^h. 

* • *■ 

ieqend, there should continue to be a wide variety of approaches to environmental 
studies* There is no, and probably will never be, one best way to fonn a 
curriculum' or define universal competencies for environmental studies programs. 
The Issues involved are so broad as to defy packaging into any one program or 
approach. I .. 

Third, undergraduates In environmental studies progrmi who complete speclallied 
programs I such as those at ESF, generally would do well to seek graduate programs 
which are somewhat broad, .Cenverselyj students who complete broad undergraduate 
pragi^ams should seek more specialised graduate programs. 
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^'^^^ir^^h^^MiMy^tMms within the liberal studies tradition , 



Archur B. Sacks'' 



pclf^^ii^^V/ea^^^oflp^^ is only as good as thi faeulty which 

^^^^4*i;MMl^ifcJ^fAt iiirgWtraditlbnal Institutions of hiihar adueatlon* thi-s eftan 
^"^^^-pe^il^^^lgl^C eiiyj^^QjtiQ^i^tal Studies programs of far thm bast the institutiotl has to 
L ^off«|^^naiiil3r^j^^^ fadulty sueh programs tand to ba tha ma§t 

i||^]|^&dttGl^^ and tha most pbvarful mtmbars of ch€ eampus ; 

V eonMnlty*^^.Th^^ only tha most sacura faculty^ thosa . 



S&^raputatidns^u^^ who naad not be ovarly cbnoaraad about tahura 

I'^^^i^iadJiiirit^^'increase declsloni^^ to artieulata thair inda^andanaa and - : . " 

-^\i0tt^mmd<m^ivojn the coastraints of traditional departmental struat^raa. At tradi^ 
f*^£lbnalv^nstit^ is tha povarful mambeTS of tha faeylty who can deal mast 

..^^-*«i.i*i^^^™4:*u^it.^ Individual faculty mtntiars and 

ior« fhli has always baaa; 
iialr foduit beeaasa Instruc*-^ 
^ fclonal and research dollars hava traditionally baen ohannalad through^tba/dlsici* 

plines. It has also baan_ trua that whan eha prima faaulty moviri vho Inltlata 
J>;<|Qtardisciplinary programs ratira or film oti^ thair prog^ms have tended to atro« 

L Notwithstanding the quality of tha faculty and thair dedication to anvironiBental 
;:8tudies instruetibn, rrtaarch» and apjilleation to "real world" problemiolviflgi 
i^tha concern axpressad about interdisaipliTiary programs is not altogather un^ > 
founded. In tlmaa of hudgmtmvy ratrenahmaric, alosa sa^utiny of Interdlsaipllnary 
vprbgrams is not only justifiad but mandatory. Thasa programs that cannot 
adequately explain thair usefulnais and their uniqueness probably dasarva to be , 
. diacontj^nuadi Indetd, those intardisciplinary anviromantal studies programs 
, that have floundered have dona so baeausa of an inability to define their mis^ 
slons olaarly, and to diffarentlate chamaelvay properly ^from traditional disai^^ 
plinas (a.g.» botany* foraitry* geology j SOllSj wildlife, ecology i' zoology) , Such 
J a^lack of definition has resultad at timeg in an inability to .create a reasonable 
fi^^^ curriculum which, takes students domi a clear path to a deslrid end. 

^<>v^v This problem. has bein exacerbated by tha complicatid administrative structures and 
; the difficulties of campus politici which seem to plague interdisciplinary pro^ 
■v.^. grams. Ofteni for aKamplet environmental studlei programs do not possess a full 

co&q>lement of faculty necessary to maintain a well-roundad curriculum. If a 
-m^ of a givm environmental studies faculty ara polltieal seiintistSj 

; > sociologists I and planners, in all likelihood and with all reasonablenisa, the 
k curriculum will have a strong emphasis on policy and decisionmaking*, .Llkewisei 

I- If a faeulty is cQmposed largely of enginaersi chemiitSs and biological and com^ 
; pu^er scientists y it Is to be expected that the curriculum will tend' to poncen*- 
t ; trate on the technical and scientific aspects of Minvlronmental problemfs. It is ' 

of course a truism that any program takes the shape of its faculty^ but is there 
^ . an '*ldeal" structure for an envlronmantal studies program? Wiat , should^, it. taach 

students? 

An ideal- undergraduate environmerital studies program would be comprised of a 

faculty from a diversi, balanced array ol disciplinary and Interdisciplinary . 

backgrounds whose allegiance^ is to the Program; a^d whose tenure and merle status' 
t are tied directly td their participation in environmintal studies instruction and 
; research. Because anvlrotufiental studies is by definition intardlsclplinaryt and 
1' because it is founded on the principle that In order to understand envlronmencal 

questions and find solutions to environmental problems it Is necessary to jrasp 



ur» Arthur B; 8ackS| Administrator of Acadamlc PrograroSi Institute forlnvlron- 
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tht eompiaxlties and Interralatlbnphlps of biological and physical ph^nonena 
and the Impiet of huMn actions and Institutions on €coaystemi, enviv^nwental 
studies programs should employ institutional and policy e^^erts, hMmnlstSp 
social scientists and human behavioristSt as well as biological, physical , and ' 
systems sclvmtisjfs^ 

Environmentdl studies should be considered a developmint upon the liberal studies 
tradition which emphasizes both broad background and depth within a 4»flned con- 
centration. Although there is a need for anvlronmental technleianii^ pollution 
controllers and the like, an ideal undergraduate studlei proiram, ^i. defined 
here, would' not be a professional program In the way Nursing and E^ginierlng ar^* 
Instead I environmental studies should seek to present and Integrate # wide 
variety of perspeetivei such that students so Instructed will have feh^ tools, 
the awarenesi, and the senslcivlty to comprehend the complexity ol #nyiTonmental 
qoeitions and problems* But. how should a curriculum be organlgedi and what 
should students be ea^ected to know? ^ " 

II. Curricular Nitty -Gritty 

Like most other liberal studies curricula, an' enviroranerital studies program 
should be* predicated on the necessity for ^students to. acquire both b?^ttdth and ^ 
depth. However, Instead of requiring students to obtain exposure to i$ broad, 
almost random smattering within the basic fields of knowledge, br#adfch require- 
ments should be organised around environmental Issues* The depth li^uirement, 
on the other hand, should allow for students to elect either a sp^eific problem 
(e.g.., energy; world food) or a bundle of issues under defined cat«g0Viis (e.g., 
eftvirownental pelicyi renewable and nonranewable resources) upon whi^h concen- 
trate* . / ^ 

A* ' Breadth - . , — 

Ideally, all enylronmental acudles itudencp should have a strong gTowding in 
the basic sciences and In the tools, used to organlie and quantify ^^m^^ . ■ 
ipeclflcally, a year each of blQlogy, chemistry, physlcp, earth B^immBi and 
mathematics (calculus level), as well as at least one semester eaoK of scatis- 
tics and computer science, should be present in the curriculum. The#^ ^eouraes ^ 
are necessary to provide the basic framework for understanding th# m^Mtitic 
issues and principles governing environmental questions* 

kll students within the program should also be required to complete # ieries of 
courses which focus. on specif Ic aspects of ecosystems and how they aM«ct the 
total system- The goal of these should be to provide students with c^ertalA 
minimal competencies and establish familiarity with .the "language^^' p| differing 
disciplinary perspectives. Thus, students should be made aware of fiundam^rital 
ecological principles affecting plant and anitnal eoranunities, and th^y should be 
able to see the interrelationihlp of evpiutlon, genetics, and population 
dynamics. Each student should be expected to have some understanding fef the 
economics and pblltici of environmental Issues, They shduld have ^s^pture to 
the ethical and legal eoniiderations which are or which ought to a part of 
environmental policy formulation and aecislonmaking. In additioni ^twdants 
should be required to take work which would familiarize them with th^ issues 
surrounding the origin, use, allocation,, and preservation of renemb3*<^ and non- 
renewablu resources* Every student should have at least one couri« ^hich 
tackles a broad range of current environmental problems (e,g*, world hunger, 
energy, biological degradation , and pollution)* so that they will Mv^ concrete 
information about these problems and be aware of their scope and cwpltKlty* 
Finally, as a last step in the breadtH.aequence, every student shouW bi required 
to take ^at least arte coui^se in environmental systems thinking and iy^ftdms 
analysis methodology. 

kn part 6f an ideal breadth requlremant, environmental studies stutfiiifc^ should 
also be requlfed to take two other CDurses in order to ucqulre mmmmy skillss 
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1,. a doutae which Inacrucce them In Che techniquei of environmental Impact 
analyils and assaesmenci and 

it a e€iuri€ whieh Introduets stud^nCs to a variety of envlrohmental coi* 
fflunieatl@ni» spielf Ically, tachnieal writing, environmental Iropaec 
ataCemtnt wrltlngi anviranmental journallam, and grant proposal mltlng* 

Bi Depth . 

The diptti rtqulremant; ahould allow a studdne to develop a conegntraclon within - 
hls/hir prlinafy Interest area* The scudent should be allowed co focus upbn 
althef #n enylfonmental problem such as* the energy "erisls or world hungers or 
, upon a nore general area sueh as environmental policy studies or resource use* 
Again t tM basic technique should be. interdisciplinary, although a student should 
be pamiittad to aleet several courses in a single disclplina if deemed appro^ 
priate by the student and a faeulty advisor assigned to assist the student in 
coyrsa salactlori. Hinftnallyi fifteen credits of actual courses are nacessaty to 
develop a foeua if it to be of significant value* 

Studants ahould 'be encouraged to do independent study as part of the fifitain 
atadlt depth raquirement» and', ideally s students would be required to hava soma 
kind of significant ''hands-on" experiential learnl^ Covaponint as well. A 
faculty^eoordinated internship with a local, statai reglonalf or federal agenayi 
or with Industry or an environmental consu^clng flrsi, would be the bast capstone 
to the entire program* Internships would require a eontracced goal and a finish^ 
ad report. However » because of tha administrative difficulties Involved ^th^ 
Intarnship progrTOSt an eKtended field research ea^eriencai or a senior thtsls 
based upon Independent research involving lab wprk and/or field data eollactlon 
could seicva in lieu of the internship. 

By. €ostblo;|rig both the breadth and depth reqMir$mentSi the environsiantal studlaa' ^ 
major would move towards eliminating the concern ^ften voiced about intardisci^ 
pllfiaty 'programs that they tend to be far coo broad ^ producing students who^ 
siiiiply do not know enoughs Clearly , the program outlined here goes far bayond tha 
traditional 30-60 credits for a major. It possessas an Intansity and a rlgor^ s 
such that only committed students would elect Iti and only very good oqes .would 
^conplata it/ Nevertheless t there is legltlmatje reason to suggest that studtnta 
80 prapared i^uld meet. with difficulty in specific graduate programs. This la 
cartalnly true with disciplinary graduate programs which lome studanta might 
want to pursue, but it is aldo true for much Interdisciplinary graduate. 4nitruc'« 
t^on. ,lt can be reasonably argued that somewhere In a student's educatUont ha/ 
she shot^7,d acquire the depth and maturity that only aKtenslve study yithln a 
singla discipline can bring* the claim is that ^ II nothing else, a traditional 
disciplinary major enables a student going on to an interdisciplinary graduata 
'program to appreciate the narrowness that even the best disciplinary training can 
produca4r More praetlcallys many graduate programs, . dlselpllnary as wall na 
interdisciplinary ones^ require students ^to have a disciplinary undergraduate 
major in order to be considered for admission. Therefore, uridergraduates enrol** ^ 
lad in the type of envlronriiental itudies program described here would be bes^t 
advised to take a traditional dlselpllnary major aawell if they wlsh^to pursue, 
graduate studies^ / 

111* A Brief Apology . 

If the concern that students going on to graduate school should have a dlaci* 
pllnary background is legitimates why then should- we have undergraduate majors 
in environmental stiidles In the first place? the answer if evident i not 
averyohe goes on to graduate school, and there, are tasks for those who do not,. 
Although it is true that environmentally-related jobs often tend to be "high* 
powered" ones requiring eKpertiie which necessltatai graduate training ^ those who 
hove been. Involved with the placement of si^udencs are aware that environmental 
studies graduates have been and continue to be placed with state departmants of 
natural resources* public service coomilsslons, energy and environmental quality 
offlceai city and county off ices and agencies, fe^deral agencies (eig., IPAi BLMi 
OEE), environmental communciations operations, consulting firms and industryi 
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toportantty, M^^^ undergraduata edueatien becoinei available to mere mi - = 
WSt^ ptopl©, aa a deinand for infomatlon about the way environmental systems . 
0p#Mfct baeomis Bior© presslngi and as tht need for an edueattd populace amm 
0t i^WifQtm^^t^l problems and eapable of making reasonable decisions inereas^#p 
Vin«|;itytiQns.of hlghar learning are Ihcrtasingly obliged to organiie instruct 
til^ml efforts- whieh are responsive to these needs and to the harsh envlronmm'^ai 
;t#i^iMita which loQBi larger every day. The great universities of this natlQWL 
d$ i^^il as our sailler colleges must resist the temptation, disguised as a jMii;t^ 
fltdl tiaed, to cut baek on interdiselpllnary environmental studies program' In 
favpt of traditional ones. Simply put| we are staring at the world's future 
anA It doar, not look good. We cannot afford' to set environmental studiea aiiija 
until a more eeonomlcally seeure age for higher eduQation appears as a deuM #y 
macllina to resolve the current financial pressures faeing our institutions. Aa > 
"Tiii^nsible adueators and intellectuals, we must make the best use of availa^Ja 
V#a:m^ces and continue to nurture programs which have the potential of prodM^ift| 
^tit^B of man and woman capable of countering' the ignoranee* greed and carel^ia^ 

which daily inch us forward toward environmental disaster « , 



145 

140 



ERIC 




§l^pAISm^EVALUATION OF ENVIRONMENTAL 




Judith M. Schultz'' 



slnpe' the-slnltlation'of the majority of iiwl^^twental > 
tttlons oi^hlgher ^learning in the .United S^tsft^l^^s, Yet. 
.^ge^'of ideas, and int€r#st in evaltittlon mch Pro- 
e evolved In this short period ©f tim^y While there 
ipbn^curriculum'V for aii'ch programs, tha^a ap$>^^airs to be an 
iilny^ome cotiimdnvconi|>pnent^ andP diractloni of sijujh p^tograma* 
iVati^'the emerging institutionalization of f.nvirc^niftiental 



^ 




i^lstltig undergraduate anviroment'al studlss ptogvm^ \^ti^l^dml/^'^\'Jr:^''^ 
'^^^^^'^^Itn^^ ov bails for entering a gra^u^ta or ptmHBBim^V^io&l^^tTfi^^ 



tjl^^;1^y<«^nalytleal) training . ^ 

r(?iW^n^telving training and ability 
: n'd^^^^^ (i^y^stiiaa approach) , IHterdiscipllna^ys .critical, long-range 

; ■ iVrl'^^'iy' thlttklv^|?i,> tttili^lng training In the disc^pXlnta (of blolo0„ e^qonowlcs, 
ppUti^^j. j^i^ianeei history, \sociologyp eta.) aa k baila^ foi:: %ix<\i}%ty "V 

Bai\i| ;^sWlplinary multi-diicipllnary majors £oUw^4 ty 

lnWr#i^fti'pilnatfy coursea, - , 

Ethics «d/Mf^luas clarification ' . - 

tern^Jilp '^qw.iirtar, semester, ye%r) and e^^osur^ to political f^oqa^sga' and 
rem-^^wa^'W j?^i?^0»bl6m-S0lvlng. . / . , ^ 




QlassiMl tlt^vironkental case studies 



r^ ^adu^^^^ of undergraduate programs should have a firm £oMl^d#^i<^n in 
:j^.,;-tvbasie acologlc^^S^oncapts, a sense of aesthetics, an inderstaiiding biiiraaueracles 
^S|andVtha fri|^^^^ft^i:prlsa system (as wall as other eeonomic systems*,)* A t%m 



^^ii Further 



fej^i:fiiuhaation in tj^^ basle eoneapti and philosophies , and thi ctntrsl 4^|Hii**'©f 
,^|^Msclprllnta^altl^^^^y mentioned is a prerequisite. , 

It: W i^ need for both two^yeaf "^#8ir^#^!^ 



||u>^nVlr©im^«^^ graduate '^degra^d" anvlronmaTife#3, pi^^fes- 

gSl^plonals. ^^di^^^on, for some students, the four-yaat environment^:), pTfi^gram may 
fp- ;i*serv©i M ^R.i^ duil major to anrlch thelfc' lives a© iitigensi 'an4 u^^y.n^t be 
&.v£ollowad b a ^wduat^, degree. Thus, undergraduate majors^ in anvil^^TM^^^nt^al 
)£|^ituai©s may!. h^ fiM^ietlll^ three important soeletal *n^ads If wiiU 4li#S.$n«4- ' 
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ii^^itfS^h dis and ecological eonceptual basles. 
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for two-year envlroimintal technical gradu- 
'Of graduates 'available. As a reiult, many out-year , 
;ipdUatiWp^fc^^ undergraduate majgrs are returning to two- 

This phenomenon ia undoubtedly oceur- 
If^pfiS^Ja^ Mxiy ^tjudencs entering baccalaureate programs not real^llng /. 

|^:^!^]&it!;!|h^ p?ro$raw has been dasigned as a stepping stone to the spedialiia- 

tieC of' graduate a^h^Ql, Often, their grades are not suffiGiently high enough t© 
^.;\tl;^^nter graduate rohOiP^^^ Th^ specialization of t^e senend year of the two-year 
|r'~tfichrtlcal program thu^i fought to substitute for the specialization of graduate 

j^.^'^'/iltarlyp thirty pefc^nt of students entering, two-year , programs have the capability 
ji^'. .for continuing through a gour-year degree program^. The usual major selected 
r l8 among the choicer of di&cipllnes such as blologys chemistry, or en|lneerlng 
J if a four-year envt^eanttinteal studies program is unavailable* The student ihould 
l$m asalptad in settling goals for an enviroOTental emphasis in graduate school. ^ 
%v Environmental engitn^arinjt ecology, or industrial hygiene , are among the most 
^ r c^omon choice B^ictaui© al the speelalliation received In the second college 
tSv ^^ari the two-year ^raduatt capable of continuing his/her education may be 
iv^ b^ttar equipped for ^he i^neclali^atlon of the graduate school^ than the disci- ^ 
A pllnary-based tout^ymic |ii?aduate* ^ . 

^vv^tansferability of credit from two-year to four-year programs may be a problem / ; 
^ 01^ ijnBoiBt ai soi^ij of t>|e highly apeclallzed skills couries designed for employ*^ 

abMlty are not dupllcatisd in the four-year curriculum* They cant however, be , 
JI; ^Mbatltuted for el^ptlvt^* " ^ ^ 

iJvaluations of envlronmtntal studies programs can be a pooitlve, constructive pro- 
' if approached In tha appropriate manner, fivaluatlon is eg sefttlally a^i 

JV ittformmtlon-gatherln^ ptocess, It can only occur if goali; and objectives are 

iftliready in existence and ^measurement and decisions (via informatlon'-gathering) 
|/" b€ made as to th^i degree in which goals and objectives have baan mft, or 
^ : i^^ther they are in facE riallitic, . Quantitative evaluation criteria: Include such 

eow^ enrollment trends, and most importantly , factors affecting such 

' trends, and cost /bene fit analysis of program; (NOTE; Cost factors are often ^ 

ilMlysed without simultaOTQUs comparlSQn of benefit)* Baldw are listed sugge^tiof^ 
,t0t qualitative ^^erit^ri^ for program evalSatlon* Such criteria may also slmul- 
"'''^ ta^eously suggest j^rog'^^^o objectives Mtid goalSi ' , 

*t: v» ■■■ . . ■•if' ■ ■ ' ■ ^ 1 * \ 

^I ^^lltatlve Criteria for g ro ^ram Evaluation 

k.^ - ' ■ . — ■ = 

Quality o f Instruction 

' 1« Assessment b^ students . 

)ij ' ^ 2, Assessment by faculty 

^» Assessment by #^«duates ' ^ r 

W---'-' ■ 4» Quality of ^t'uden^s attracted and ifetalned ^(Includlnt transfers) ^ 

S," Quality of faculty attracted and retained 

, 6* Iffectlven^^^ c>f student^ advising . » » 

% 7^. distribution of Initructlonal load by facultif rank 

8* Respenslvttt^^a to changing nieds I innovation' 

; ^ 9* Fae&lty rewi\ird ays^teta / . ^ 

!©• Reaponslvet^^^i tq itudent needs ' , ^ 

^ 11» Breeda new id#aa - ^ 

■ 12, StiroulatM ^Wnteittg — 

' ; V 13. Hot largely ^upWcated by other prrfgrams 

4-14* Mastery of pr^iaants EhQwledge 

. IS* Prepares foir wni^iviued puy,^ult of knowledge 

/ 16* Oood use ol <#^Ultles 

17* Prepares itMid^nt (or ocdupatioA in chosen discipline 



■[i^^lSi Induces constructive skepticism (openmlndedttess) 
%'-^'^!k9'^ prepares for alternative futures " 

' J!Ov Peer/ student j self-evaluation in terms of using Univeralty-wlde 
, criteria which also allow for IndlvidualistlG considerations as 
^' ' related to goals of the Program and the environment in which the 

course or program is offered = , = - ' 

tlk Instructional load of members of Program 

Responsiveness to changing needs, flexibility, Inoovatlons 
Generation of new ideas, originality of apprbacheis sharing of ldeas« 
experlmentatiqn* outreach ^ ' , 

^ ^^if Mastery of knowledge and practical applications 

^ ^Sv Challenges j motivations and inipiration of students and institution 
36v Clear interpretation of ideas and theories 

I^T'n Promotion of philosophy of discipline, as well as interdiaeipllnary 
approachei / j 

J^ftv Pifo vision for ^ views and infoETnatioh beyond the current level taught „ 
Availability to help students (advising , office hour s^ review sesalon#) 

3^v Cood organisation 

IXV ' 9't3^1ity of Researchj _Seryi_ce, Professional PeyformancQ 

- X h Aecreditatlon ratlngi etc, 

other ratings by professional societies • . 

Outside support^ financial and otherwise . 
External recognition oJ staff i who's whos eomnlsilcms, awards, offif^iS^ 
hsld^ etc. j'- 
, Continued acquisition of new knowledge 

■^f^ Continued reinterpretatien of present knowledge 
Publications and other creative works 
'^/ -.^^ Recognition and produGtlvity of graduates ' - ' 

Oood use of facilities 
40*» Prepares graduate for ;i^orthT^hlle work in chosen discipline 
JH *v Aehiev^ement meaiurable - ' 

Support, ihternal and external ' 
X^, Publications , . 

Application of research* to teaching Cundergrad,, grad,) institution, 
community ^ 

OT* „6 mitrlbution-_tQ Institution ai,jt l^ole (Centrality) and Coironunlty 

Relation df program to University missions 

Contribution to other programs < ^ 
3* Avoidance of unnfecessary overlap' 
4*. Creates loyal and interested alumni 

,3;* Stimulates unlverilty/ col lege growth (not limited to numbers) 
^"$7,, Develops "school spirit" 

' ?A inhances the quality of university lifei intellectually, physieallyj, 
* emotionally I culturally 
J 8« Contributes to the university/coilege coiranunlty relationship 

^^f, Contributes^ to a coimnunlty of cohesivenesi in the milVerslty/college ' 

3,0 a Oinarates enthusiasm and tKcltement ' ~ 

Xi-f, . Ifsmberships I elected offices, appointmenti to national or locally 

recognized professional organiiatlQiis ^ 
t^f> Consulting to' coiranunity * Industry, government 

X$'ti Publicationi (journals , books, other creative works) ^ 
Educational assistance and outreach to varied groups (on individual 
arganl^ing workshops, eonferancei, etc.) 

lEKtarnal recognition (awards, comlssions, who's who) ' 
Institutional coMilttees, task forces^ etc, > ], 
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iiii^.^.IV i , VaXw'ei of Profiram to SQclatvs Unlquenesa 




"^mp^nB^ to societal heeds 

^jK^liancia soeletal values ' ^ . . 

3, :^c^Xution ©f soipletal problems ^ 

4, Value of graduates, to society 

9, ' A vprthwhlle "unique" program (with limited resources it cannot be great 

i^li frontsi have we silacted iiDundly what we emphasise?) 
(6,. -S^rvM as i model for adoption by others . 

ypet ^qyional Growth 

' f^ir students (provided for) increaiei their opportunities for responsl- 

'ln^lity and enhancement of Intellectual, euitorpl, physiealt enotlonal 

;|wwth^ . '-'^ . / ' 

j(* ^ Atteridance and/aF participation in conferences - . 

"^^^ fursult of advanced degreei ^ 

Eesearch 
4^ Publications 

. ' Participation in organisations, internally and eKternally 
. 3., m^s . ' ■ ~ ^ - '\ 

= 4,. tn^tltutional ^ ' 
Avoidance of overlap 
* ><s Contribution to other programs 

development of cohesive spirit at Inatitution 

VJ, |gjt^ni|.|al . ' . ^ ^ ' . . 

Jti, Pi?0gt4m concentrates more on future than present need . ' 

/ 3, pjt0$rara\ f its long-range planning and missions 

r^a, A^t^WCti leadership personnel . , , , / 

'^4*^^ fafcure response and support from citiiens and government 
5^^ Way develop good models ^ 

%m^^tm$m improvement In university/^college cotounlty relationihlp ^ 
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ENVIRONMENTAL STUDIES PROGRAMS IN COLLEGES AND UNIVERSITIES TODAY 

Clay Sehoenfeld and John Disinger^ 



Thi-a report doeumetita fctia impact of environmencal concerns on higher aduc^tion 
in recent years as expressed in university courses, curricula^ programsi and 
centers that h^ve modified conventional disciplines or led, to new multidigci- 
plinary arrangements, schools » and colleges. Barring English coraposition and 
sath, few university subjects are being offered today in so many diverse ways 
and places, by such a mixture of schools, departments^ and professprs, as that , 
conplesE of cognitive' content and affective process known, precisely or not, as 
anvlronfflental studies* Today no self^raspecting campus is without some gesture 
toward environmentalism, and the more substantial enterprises represent a major 
departure In university focus and format toward intferdisciplinary , multl*- 
functionft problems-oriented teaching, research, and outreach. The history of 
higher education offers few such examples of so wide-spread, rapid, and deep 
a response to changing public- needs and pressures, within an overall framework . 
of responslMlliy for academic standards, as that chronicled' in this report. 

Ten years ago (Sumer 1968) Educational Record carried an article called 
"EnviroiUBental Education and the University*" According to th# computers that 
keep traok of mch thlngSi it was the flrit time the terms "enviromental" and 
"education" had been linked in the title of a paper in a scholarly Journal, 
(But since one author of this article was the author of that one, he knows he 
did not invent the alliance.) 

The 1968 paper was essentially a call to armsi *'The energies of the campus must 
he so redirected that those irivolved In environmental mln^gement can share in ; 
skills and resources the university can contribute to the solution ©f public 
problens through teaching, research, and extension," . - ^ 

What has happened in the decade hence? How have MmtigS-m colleges, rfnd univer« 
sities responded to the environmental era? Are their responses fads or fixtures? 

The authors have recently completed a continent^wide recorinaie^ance of represen*- 
tatlve envlromnental studies programs in place in four--year and post-graduate 
institutions, public and private, large and small. The compendium ot detailed 
case studies aisembled has been published by the Educational Resources^^ Injformatinn 
Center of the Kational Institute of Education at The Ohio State University* . 
This. paper is a review of their analysis of the state of the art in envltfon-^ 
mental education on the campus today, ' ' ^ . 

This ^ is not a ^ quantitative survey of environmental departures in university anter^ 
prise;\our case studies were not selected at random, , But neither were^they 
delibeMtely chosen to give the reconnalsi^cea particular slanr, , We used as 
our initial point of entry to unlverslcles the sutaer session deans holding 
nembership In the Association of University Sutraaer Sesslons-'*50 major Infttltu^ 
tlons of varying slie. Ideation, structure, and missloh, (Sumer deans tend to 
he knowledgeable about broad developments on their campuses,) We asked eaeh 
dean to "nominate those environmental programs or activities that you believe 
to be somewhat special at your Institution or unusually effective," We also 
asked ERIC computers, staff, and consultants to identify varied environsental ' 
studlea^type programs of recognized substance. After eliminating duplications 
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'iffiofig types of pfegtams and iriscltutions, we Invited some 60 selsettd |iflni» 
dlveetovs, oi ehaitaen to sunnnariie "wha£ your pregram Is, what it dotis, tor 
whom* why, how, irtltre it came frem. whore It's going, in what wayg it is r€pre- 
aentativG of dtvelopmtnts in your field aeroas the cbuntry, and in what mys it 
is unique, sourees of funding^ meaaures of performance, and so on," Soma pro- 
grass respondedi some did not. The net results of our reconnaissance are 45 case 
studies, reasonably representative of types of university adaptations CO the 
upaurge in environmental interest i 1968-1978, We have given the broadest pos- 
iible seope to environmental education, permitting it to eneompass undergraduate 
general studies, varied graduate and profeegional programs, basic and applied 
rese^reh, and eHtensioh and eontinulng education. We did, however, limit our 
view to four*year*or-more Institutions, two-year colleges having been represent- 
ed in our earlier Environmental Edueation in Aetlon--T (ERIC-SMEAC 1977). 

, The Environment of _Chang_e . ' 

Aa custodians of our culture, unlversltlea understandably are loath to ehange 
their eonfiguratlons.wlth any dispatch. There is still to be found on any camp- 
ugi alive arid well, the vestiges at least of the trivium and quadrivium that war e^ 
all there was when the higher learning came to the New World, ^ But universities 
can and do change. , As society*© font of new knowledge and new knowledge-'seekera, 
they must. We see in environmental studies one of the most recfent manifestations 
oi the dynamic nature of the university. Perceiving new, or at least renewed, 
eavironaental problems not wholly amenable to attack by existing configurations 
and curricula, the university has fabricated new, or at least remodeled, ap- 
proaches and instrumentalities, yet without dismantling its basic order. In 
turn, ehanging university enterprise has stimulated political If not social 
change in the patron conmunity. It is this vital entente between public univers- 
ity and university publics that is the very essence of the higher edueation today. 

In the late UAO'sthree prescient booka appeared— and then disappeared with what 
seemed at the time no trace of Impacts Fairfield Osborne's Our Plund ered Planet, 
William Volgt's Road^ to Survival , and Aide Leopold's Sand County Almanac . Col- 
leetively.the authors viewed with alarm a rampant growth of heedless technology, 
ana called for a new '*ecoloiical conscience" if the world were to be saved for 
human grandchildren and "goose music." If anybody listened, the campuses^, 
officially did not. At the time they themselves were apostles and eKamples of 
growth and development. Beiides, wouldn* t Resources for the Future, Inc., 
soon announce that the only thing we had to fear was fear Itself? 

tet, just below the surface of ebullient tinlversity affairs ther.e were emerging 
individual faculty a^d students with a growing ceneefn for a collapse of environ- 
•matitai quality and resource quantity they thought they could project. Depending 
on their' disciplines, their points of departure were ^invariably the threats posed 
by what would come to be called the four P'si population, pollution, pesticides, 
and people. By the late 1950's and early. 1960's, protbtype envireraental studies 
professors and their acolytes were beginning tp Identify themselves in publica- 
tions, public hearings, and inforaal fiim'inars, . . 

Distinctions from Environmental Sciences 

Enviromental studies can encompass, but are not synonymous with, the environ^ 
mental sciences. The latter are the biophysical "hardware ,i* so to speakf o£ 
enyiromentml studies, in contradistinction to the social science and humanities 
"software." More explicitly, the environmental scienees include , such dlvetse^ - 
fields as* "meteorology, climatology, plant and animal ecology, oceanography, ^ 
airiculture, geochemistry, soil engineering, civH engineering, and niany more". 

The envirotmental scifnces, of course, play a major role in any envlroraental 
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studiee pfogtam, but only one fole, To addries any envlronraental pfoblem at Its 
root Is to deal with the fundamental cause— man and his Ideas* Indeed, -'the con^ 
elusion eannot be avoided i seienc6» undiluted with ethical and hufflanltaflan 
Influences can be humankind's greatest problem rather than its greateBt blessing/ 
Environmental studies seek to bring perspective to both the sciences and the arts. 

Relationships with Ecology 

If only because "eco" is a handy tool for newspaper headline writers, the term 
"ecology" has often been bastardized into a synonym for environmental studlGfi and 
mvHn tot the whole of the environment* But ecology was not born on E--Day, 1970| 
its history 1^ long. The term Itself was coined by a not^d German biologist j 
Ernest HaecW^, in 1866 as a label for "the whole science of the relations of the 
organism to the envlronmentj including, in the broad sense, all the 'conditions 
of SKlstenceJ" If textbooks are any evidence, by the 1920's four distinct eco- 
logical sciences had emerged In the United States I oceanography, limnology, 
plant ecology, and animal ecology. Social ecology was not to be recognlied In 
any formal sense until the 1960*8. 

Two near^^revolutlons overtook the ecological sciences in the 1960's# Big money 
and big computers brought a switch at least in part from what has been called 
qualitative "car-window" research to quantitative mathematical ecosystem modeling • 
And the rise of the environmental movement prajected ecologlsts into the public 
arena, or perhaps it was vice versa. Today, while all sciences contribute to the 
factual describing of the universe in which man functions, it is interdlsclpll- . 
\|iary ecology that integratei the information available into an understanding of 
the ecosystems of which man Is a part, which he In pare creates, which, he can 
readily destroy, and the rules of which he must live by however he manipulates 
them* Aldo LeopoldS expressed all this elaquently in his "land ethic," and 
there have followed jicologleal spinoffs into philosophy, public health, history, 
art, literature, psychology, sociology, and other disciplines— the array of 
environmental studies. 

Links with Environmental Education 

Some persons consider the terms "environmental studies" and "environmental 
education" interchangeable. Others might say envlrohmental education is the pro- 
cess of acquiring, and applying j the content of environmental studies, ; While 
there Is by no means a consensus on a working deflnlcion of "environmental 
education," the one that would probably get as many votes as any among profession- 
al environmental educators might be that evolved from a recent Belgrade conference 
under UNESCO auspices i \, ' 

Environmental education Is a life-long, multidlscipllnary approach to 
^ teaching, mass communicatioh, community participation, or some other 
strategy or combination ofr stracegles aimed at the development of a 
world population that is aware of, and concerned about, the environment 
and Its associated problems, and which has the knowledge, skills, atti- ' 
tudes, motivations, and conmitment to work Individually and collectively 
toward solutions of current problems and the prevention of new ones*^ 

At many universities, environmental education is the province of th^ school or 
department of education, while environmental studies "belong" to all the other 
schools or colleges. The distinction may be handy, but it may be unfortunate, 
too. 



Nash, Roderick. 1976^ "Logs, Universities, and the Environmental Education 
Compromise," The Journal of Environmental Education . 4 (3) I 39-41. 
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fhi EinQgitnee of the Envirenmefital Approach 

It is dlffleult to aiy exactly whin tha ward "environmental" beeame assoolated 
with the woifds "atudles" or "education," The "environmental iclenceg" had been 
araund for aome time in the 1950* s« but the connotation was always of the bio- 
phyaleal agieneea excluaively, "Conservation" was the original ^aceepted tera for 
ganefal university studies in resource tQanagement« 

The apeelfis term "environmental education" was probably first Introdueed by 
Mathew J, Brennan, Director of the Pinchot Inatitute for Conaervacion Studies, 
speaking to the American Nature Study Assodlation in 1964« By May, 1968, a 
Natiohai Conference on Environfflencal Education had been held in New Jersey* By 
the fall of 1969 there had appeared the first issue of The jQurnal of Environ- 
liiental Education . The federal Environmental Education Act shortly followed. 

In general, it was elementary and secondary school people and resource agencies 
that adopted the term "environmental education," usually as a substitute for "con^ 
servation education" (although in 1968 the national Conservation Education 
Association refused to switch, leading to the birth of the National Environmental 
Education Association). Vniile schools and colleges of education developed courses 
in environmental education pedagogy and research, universitieB themselves -tended 
to adopt as their umbrella term the rubric "environmental studies." By, 1966. 
environmental studies had the first of what was to become a flood of teKtbooks" 
gyturt Envir onmen t a of Nor t h Ame r 1 ea , by Fraiier Darling and John Miltoni growing 
out of a 1965 Rational conference on "haraonii^ing the works of nature and man." 

- ■ ^ ■ , 

While some may see a persistent logomachy between "studies" "and "education" » the 

distinctions would appear more apparent than real. 

Attributes of Environmental ism > 

It Is probably worth emphasising here, however, that there are important distinc- 
tions between the "old conservation" and the "new envlronmentallsm." In tens of 
its scope , environmeiitalism attempts to be multi-faceted. Whereas yesterday we 
tended to treat soil conservation, water conservatlonf wildlife conservation, urban 
engineering, and so on, as separate pursuits , today we try to understand, relate 
to, and adapt to^the ecosystem unity of all humankind-envlroTOent relationships. 
In terms of Its focus , then, while envlronmentallsm is hunanlty«-centered, while 
our primary concern has shifted from the survival of remnant redwoods and raptors 
to the survival of the human species itself, the shift has been accompanied by a 
new-found recognition that any concern for human welfare must encompass a concern 
for the total tnyirormient of which humankind is ^>part, not apart. -In teras of 
its locus , while the old conservation conjured up images of open country, environ^ 
mentallsm Incorpbrates the pressing problems of the city. In terms of its politir 
cal alliances » conservation was linked to such orthodox causes as depression pump- 
priming, rtatlonai defense, and outdoor recreation | the new envlronmentalism» on 
the other hand, owes allegiance to neo-Malthi|sian population control. It is in 
its bag ic ■ cul t ur a 1 orien t a t^ n , however, that the new enviromnentallsm differs most 
strikingly from its antecedent , conservation. The latter stood clearly for. econom^ 
ic development> for the infinite goodness of "progress," Pinchot himself said so .7 
Environmental ism ^ on the other hand, reflects a growing suspicion that bigness is 
not necessarily better, slower may be faster, and less can be more. While we are 
concerned about quantities of natural resources, we are also concerne4 about the 
quality of the human experience. , 

Ail these attributes of environmentalism are reflected In environmental education 
or environmental studies, however defined. The two share /certain coimon denomin» 
atorSt First, therb is a hard core of ecological content . Second, a recognition 
of worldwide problems of crisis proportions. Third, a component of conscience , 
of a value system. And fourth, a cQjmitment to private and public action. The 
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fihole Is foeusad m a eQmpgehenaive rather than a cewpartmentalized appreaeh to 
change in people-land relations , ba thiy open-'e^i^ntry or urban. Frequently, 
there Is added an element of carear edueaclon* 

A basle meseaga of environmental education or anvlroiwiental studies is Inter- 
dependence- - that everything Is connected to everything else* That Ifl "the p a= 
eipal Intuition of the 20th century,''- The practical problem lies In how to 
reeognlze and effect sound, fair trade-offs among energy, economy, and environ- 
ment p 

iThe outlines of a constructive "North iWerlean environmental ethic" were postu- 
lated at a recent prestigious national environmental education seminar. In sum, 
the seminar participants agreed "we must redefine the pursuit of happiness" but 
not abandon the pursuit. 9 

The Environment of Environmental Studlefi 

It is unsophisticated, of course, to think that envlronmentallsm "burst upon the 
scene," so to speak. In the 1960's. The antecedents of envlronmentallsm as a ^ 
concept were many, going back at least to George Perkins Marsh's Man and Nature 
in 1864 I as a political force, environmentalism inherited the Infrastructure of 
a number of strong canservatlon organizations, some of which had been operative 
since the early liOO'Sr Yet, Jiist as there were qualitative differences between 
the old condfervatlon and the new envlronmentallsm, so did public awareness, inter 
est, and even support take a quantum leap Et the turn of the decade, foreshadowed 
by the passage of the National Environmental Policy Act In 1969 « 

What triggered the mass Irruption of environmental studies on college campuses , 
across the country? Even from the peripective of history we are still not sure 
what inspired the rise of the earlier conservation movement at the turn of the 
century. Did it take its Impulse largely from a technocratic gospel of efficient 
cyt or from a popullat revolt against wasteful monopolies, or from an evangelical 
concern for Nature's vast, pulsing harmony? Probably from all three* John Gaus 
has identified, the critical elements in the "ecology" of any institution or 
movement as "people, place, physical technolbgy, social technology, wishes and 
ideas, catastrophe, and personality*"^^ A brief eKamlnatlon of these factoifs at 
work in and on the campus In and around 1970 may help explain the emergence of 
environmental studies. 

American peoples -students and profcasors allke^-had been on a decade^^lbng 
emotional trip that had left them both frustrated and pent up: multiple assassin 
nations, civil rights confrontations, Vietnam, cost of living, crime In the 
streets, campus sit^-ins, F. Seoct Fitzgerald once described a somewhat similar 
era: "all gods were dead, all wars fought, all faltbs in man shaken *" We were 
ready for a cause we could believe in. It was natural that the new conservation 
would supply lt# Ever since we first dropped anchor off Pl>^outh Rock, Americ^^s 
have turned periodically to Nature for Inspiration and challenge. 

* 

Yesterday's environmental degradation was usually over the hill and far away^-^ 
in soi^ebody else's dust bowl, somtbody elie's canyon, somebody else's boundary 
w^ter canoe area, somebody else's forest. But the place of environmental degrada- 
tion in the I960' 8 was where most people llve-^in the foul air, fetid water, and 
clogged arteries of the city. Millions could smell, taste, hear, and see the 
problem now, often in college halls themselves. 
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The phyeleal tichnQlQgy of the 60's had vaulted us to the mooni and Chua had 
given US ranewad eonfidence Iri our capacities, but from our new Vflntage point in 
the eosmos we looked back and were struck as never before by the fragile^ finite 
character b£ ip^e@shlp Earth* By Invading one new frontier we Tedlacovered an- 
other, a •tate of hanbony between humankind and Nature. 

Continuing along the Gaus outline , developments In the aoctal te chnoloRy of the 
, 60's played a signal role in the rise of» environmencallsra. The voice of the mass 
m^dia had beeome inereaiingly dominated by a relatively small coterie^ of paper-* 
back publieherSj magazine editors, and TV coimiientators * When these eommunleation 
gatekeepers almost simultaneously selied on the pestlclde-^populatlQn^pollutlon 
syndrome as the big story, the message was Ineseapable* Beginning with Rachel 
Carson's Silent Spring in 1962, on down through Arthur Godfrey's "Portable 
electric Medicine Show" in 1972, the mass media brought ecological awareness into 
America's living rooms and classrooma. The 1969 National Environmental Polley 
Aet tended to increase press coverage of environmencal impacts by "officializing" 
environmental issues. 

In their i^jjies and_ideag , all the great ecologlGal philosophers had always said 
that true conservation would tequlre a profound change in American values. Pew 
people listened. But in the 60 's the youth of the country began to understand, 
if only because it matched a wave of anti-materialism sweeping their ranks. Per*- 
haps nothing so aecouncs for the current popularity of environmentdl studies as 
this marriage of orthodox ecological ethics and the innate ieonoclasm of the 
young, coupled with their eomnitment to the tactlcs' of eonf rontatlon- 

There was no single. Pearl Harbor-type ej^tastrophe responsible for the rise of 
envlronmentalism, but there wore multiple mini^catastropheai death^dealing smog 
In the east, oil spills in the west, water pollution in the north,^ fish kills in 
the S0uth"there was no place to hide any more. Once bucolic retreats^ the camp- 
uses themselves had become cement monotypes. ' , 

Ho single national p er s ona 1 It y -^^no Dewey, Jordan, Butler, lllot, or Harper-*^ 
, spearheaded the move to environmental studies i Just as the environmental movement 
itself had no single leader in the Teddy Roosevelt mold. On many a campus ^ how^ 
eveVi a local leader or cadre of leaders came to the fore. What was striking was 
the diversity of their backgrounds. There was scarcely a discipline that did not 
produce on some campus a chairman of an environmental studies comittee. Such 
diversity has lent a unique "personality" to the environmental studies "ecosys^ 
temp" and speaks well for its itablllty and longevity. 

OVt of the changing people, places, technology, aspirations, fears, and person-- 
^ages of toerlca dnd its universities at the turn of the decade came a new spirit 
and new eurrlcula. The spirit was an embryo ecological conscience. The curricula 
were an attempt to give that conscience substance and application. 

The Scope of Change ^ 

It is striking the way in which the environmental studies programs we examined 
have sprung from such a wide range of disciplines and professional schools^ as at*^ 
tested, by the academic backgrounds of the leaders, EepreseAted. are one or more 
ag eKtenaion educators, architects, artists , biologists « chemists, civil engineers, 
ecologists, economists, elementary teacher educators $ entomologists, enyiroiuiental 
educators, foresters, geographers, geolpgists, historians, home ecohomists, Jour«" 
nalists I landscape architects, lawyers, limnologlsts» meteorologists, music educa^ 
tors, outdoor educators, philosophers, physicists, poets, political scientists, 
public administrators, sanitary engineers, science educators, social studies edu^ 
Mtarsi sociologists, soils scientists, statisticians^ systems engineers, loolo^ 
gists. Ho doubt, if the leaders of all envirofianental studies programs could be 
Identified, scarcely no discipline or school would be unrepresented. Perhaps 
under n^ other rubric does a specialist in general pedagogy from Murray State's, 
modest enviromental education program in Kentucky eonaaune with a research ecolo"* 
gist from the University of California-'Berkeley's sprawling School of Natural 
> Resources or with an organizational theorist at SUNY^College of Environmental 
Science and Forestry at Syracuse • 
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It is likewise striking the depth to which environmental studies concepts have 
penetrated the academic atructure-^wholly new instructional curricula and organ- 
iiational arrangements at the undergraduate level, wholly new master's degree 
programs, wholly new cross-dtscipllne Ph.D. research arrangements, wholly new 
. extension configurations # While in some cases the changes mriy prcve to be more 
cosmetic than surgical* there is no doubt the impact of enviroimicntal studies will 
long bm in evidence on the broad physiognomy of the campus. In our case studies 
alone we found programs based In the dificipllnGsi of the area, botany, chemistry, 
ecolegyi economics, geography, geology, history, limnology, tneteorology , philoso- 
phy, physics, political science, sociology, and zoology; In professional schools 
of agriculture , architecture, educacion, engineering, forestry, home economies, 
joui'nallsm, law, public admlniatratlon, urban planning, wildlife management; and 
in custom-built specialized centers, liberal arts faculties, multidisciplinary 
institutes,^ and outreach In^truniGntallcieSt 

Environmental studies know no geographic barriers. From Florida State's unique 
work with copiunity leaders, and the Cook Collegc-Rutgers novel program in inter- 
national environmental studies, through the griLor heartland Schools of Natural 
Resources at Ohio State and Nebraska, to the specialized ECO-Edueation program at 
San Francisco State, environmental studies have made their Imprint on colleges 
and universities everywhere, public and private, large and small. 

The jjature^f Change 

In keeping with the significant diversity among institutions of higher educa- 
tion, the programs or instrumentalities of environmental etudles that have emerged 
at universities In the past 10 years are not carbon copies of each other. Each 
tends to be indigenous to the traditions, missions, and ethos of a particular , 
campus. Withal, our case studies have revealed certain what might almost be 
termed remarkable similarities among types of environmental studies enterprise 
.continent-wide* 

Etiology 

^ Except where a few environmental studies programs sprang overnight to full 
flower in new universities, envlrunmcntai studies have had strikingly familiar 
upbringings. 

Oh a typical campus there emerged, as we have said, a cadre of professors with 
shared environmental concerns* Invariably they were relatively senior staff with 
impeccable reputations in their respective disciplines, secure in the power 
structure and free to pioneer. They organized as an ad hoc committee to propose 
jniveryity departures* In due course they were institutionalized as a center, 
group, program, or some other such rubric in, but not of, the existing hierarchy 
of departments , schools, and colleges. The funding was tenuous, the In^house 
'reward system non-eKiscent * Young assistant professors joining the configura- 
tion lived hazardously In terms of merit raises and promotions* Gradually, the . 
university formally recognized the Instruinentality in one way or another, al- 
' though the adaptation may have been accompanied by some blood on the floor* 

TaKonomy 

The resulting genus envlronmentaJL studies has three principal species* On the 
one hand there is the program with an emphasis on undergraduate^ teaching* 
flub-species in turn presents environmental studies as the new core of a broad 
''liberal arts^and-^sclences education for responsible citizenship, typified by the 
ilnivarslty of California^Santa Barbara's "generallst" curriculum, which took shape 
in the shadow of the Infamous 1969 oil spill* A second sub-species offers envi- 
ronmental studies as a technical preparation for certain careers in environmental 
eontrol, as at Kentucky's Moorchead State University, In environmental Interpret 
tatlon^ as at San Francisco State; or in environmental teaching, as at The 
Ohio State Universlty^Newark. The two sub'-species may Inter-^breed, as in 
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Stanford*! Envlronnintal Earth Sclinaes Program^ whose graduatci head for 
advanaad work in planriingi engineerlngt gaology, and law. 



A eeaond principal spaelts oi envlronaantal fltudles foeuses on multldlaci- 
plinary^ oaster's work in conventional or exotle fields assoelated with varied 
aspeetfl of arivlrsratntal manigmtnc, A sub^spaQie@ tends to give produets of 
the envlrdnmental sciences a iocial vle^oint, as in the .Environmental Health 
program at the Univeraity of Kansa^i inrolling science majors and englniers. 
Another sub^speeias eKpo^es studenco of the sociol studies to technical subject^ 
setter ^ as in the University of Georgia's work with majors in social studies 
educatloni These sub-^species also intar-^breed , aa in the University of 
California-Berkeley's Energy and Resource Group, the environmental comuniea'- 
tiong prograQs at The Utiivarsity of Wisconsin^Hadisany and the University of 
Fennsyivania^ 8 Kational Center for Energy Hanagement and Power i 

The third species pf environmental scudles takes its Impetus from Interdlsci^ 
plinary rosearch applied to societal needs i and develops custom Ph-U. programs 
to hand^tool the new breeds of scientists called upon . to investXgat'i new ap^ 
proaches Xo new knowledge. Some suoh programs ai^e ro@|ed in the biological and 
physieal sciences > as In the University of Virginia's Department of Environmental 
Sciences; others in .the social soiences, as in Indiana -s distinguished School 
of Public and Environmental Affairs; others in the professionBs as in 
Missouri's School of Home Economics. 

Virtually all elements of the genus environmental sjtudles are chasricterlzed by 
a concern for the affective or value dimensions of the field beyond its cognl- 
^Ive demands^ epitomized by Materioo's Man-^Environraent Studies curriculum or 
Hotre Dame's courses In philosophy* All elements are likewise conscious | to 
greater .^t lesser degree, of an outreacht adult education, or public service 
nisslon^ however defined, characterised by the University of Calif ornla^Los 
Angeles' work with inner-^clty schoolSt and the scate of Alabama's unique 
Environment and Energy Education Consort lum. 

Anatomy . , 

The viable environmental studies program today, whatever its taxonomy or 
etiology I usually seems to eKhlblt oertaln comon characteristics* ^ First » It 
Is a budget line iUemp not a mendicant , although the level of funding may be 
less than Ideal* The University of Vermont's new Envlrenmental Frogrm and Hew 
Jersey's veteran School of Conservation are representative of dlscrgue mdminls^ 
trative units* Second , the ES program Is usually a degt'ee^graptlng program In 
its own^rlght, not merely a "cbncentratien" In iomebody else's degree* aithqugh 
the credibility of some of the new IS degrees may be suspect^ and sp$e piggy* 
back programs are thriving. Ball, State's Hatural Reiources Program is cypical 
of the degree s.tatus. Thirds the Instrumentality sponsoring the progrm offers 
a secure^ or at least seml^securei tcsnufe track for JunjLor faculty y although 
the heraldic trappings of the conventional disciplines may still be embryo in 
naturei for eKample, access to the more prestigious scholarly Journals* Huxley 
College within Western Washington State represents the self'^containid faculty. ^ 
After' a decade of mJld oold war with established dians and donS| the IS leader 
is again on easy speaking terms with his campus colleagues^ as at Iowa State « 
where Craig Qavis has a large "adjunct'' faculty*. The ES leader is also estab^ 
lishlng effective comunicatlons with his counterparts around the countryi led, 
Derhaps, by Michigan's William B. Stapp. Their collective penetration ^f the 
Inideral and foundation granting agencies < Is a mlKed bagi Fenn Gtate's Center for 
the Stu^y of Environmental Policy appears to have been particularly successful 
at tapping varied sources of support. 

Horphelogy 

^F^at in fact dp enviroi^ental studies programs look like today? 

At the le^el of undergradudte education* one type Is "Ecology U*»" The 
tJnlv^rsUty of Wlsconsln^Green Bayi an entire institution custotn^constructe^ 
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around humankind-environment curricula, or Evcrgrden Stntc in Washington, 
fabflea^cd somewhat along the sanio linee. An intermediate model is St, LawrenGe» 
wh€r© a dlaerete environmental studlee unit has found a niche in an otherwise 
eonventlonal liberal-arcs collegf^. A uhlrd approach is that of Colorado State 'i 
School of Forestry, and Natural Roaourcea, which' has assimilated environniental 
studies without much structural change. 

With respect to professional training, there aro, on the one hand, thuse programs 
that represent adaptations of eKistlng advanced degrees, auch as the development 
In economics at, Wyoming* On the other hand, there are multidisclplinary programs 
put together out of whole cloth, likfi. the wate, resource management inaatQr's 
admlnlBtercd by the ambidextrous Institute for Environmental Studies at The 
University ol Wlsconsln-^Iadison* 

At the level of environmental research and Ph*D. productionp one model is the 
problero-orlented approach like OT-Milwaukee * s Great Lakes Studies Center, Another 
model is the more dlsclpllne-^bnsed approach, such as Illinois' Departtnent of 
Ecology, Ethology, and Evolution, 

Extension, outreach, public service, continuing cducaclon-'-'as you will-=haa like- 
wise several models: Maryland's retooling of ag extension; broad blplogical and 
BOelal science outreach, as effected by the University cf Washington's Institute 
for Environmental Studiesi professional school public fiervlcep as represented 
by the University of Illinois College of Law's Office of Environmental and 
Planning Studies; the University of , Wisconsin System "merged" approach. 

Again, the striking feature is symmetry with diversity, or the other way around, 
depending on how you view the university aniibil. 

Ecology 

Wiat of the interrelationships today among environmental studies programs and 
their colleges and universities? 

Unquestionably 5 environmental studies have had a measurable impact on tho campuSi 
For undergraduates they have offered an air of relevance to the higher liaTriing. 
For graduate and professional students, they have provided entres to new careers 
In both the. public and private sectors. For faculty, environmental studies at 
their best have broken down the ivy curtains that had tended to r^hroud each 
discipline and its approach to researchable issues* For administrators, environ^' 
mental studies have provided a nudge to rethink campus configurations and to- 
explore new oucreach activities* 

As evidenced by the widespread emergence of discrete courses, programs, majors, 
centerSj and institutes under the rubric of envtronmental studies or related 
terms, the environmental movement of the late 1960 's and early 1970 's has had a 
measurable impact on college and university organization and offerings across 
the country* But what Is not clearly so evident is the morejSubtle Influence of 
environmentalism on the warp and woof of traditional schools and colleges within 
pniversltiea , and particularly the solid role of envlronmentalism in breaking 
down barriers among conventional dtsclplines to produce croes^disclpline under- 
graduate classes and graduate research seminars. 

While some of that influence may have resulted only in semantic changei in / 
course descriptions and college catalogs, the evidence suggests a reasonabJ.y 
profound and relatively rapid adjustment of substantive offerings to the Impulses 
of the environmental decade* To be specific, at one representative state 
university, course titles with an environmental tilt have risen in number by 
443 percent between 1965-66 and 1975-76, not countlns the even more subtle 
changes in the contents of courses and changes In titles. 

i 
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in turni the unlvarslty environment hae had a mcasur/ibU Impact on envlronmGnCal 
'StudleSi Tha innate rionservatlsm of the campus has begun to mute the eniuLionallSBi 
of tariy tnvironmental voicei and substitute a more measurcid approach to public 
isaues/ New "hard'* data from laboratory, library, and field are roplaclng 
y€8t€rday*s educated guesies. The growing auscerlcy on the campuBnow operates to 
depress the development of ES teaching and reeearclt strengths i and reward-system 
esnsttalnts continue to make it problematic for some Junior faculty members who 
night choose to do go to forsake their conventional disciplines for ES enterprise. 

The Eesence of Change 

In eisence, envlronmentgil studies have brought to the campus the basic concept 
that the development of an optimum human environment requires an understanding 
and an application of the contributions which can be tijade individually and 
collectively by all the art^, aclencesj social studies, and professions. Quite 
apart from the orgauliational adaptations developed to render operational this 
basic cQncept, the higher environmental studies seem to have evolved six perva- 
sive themes or "red threads" running through all Qnviro.tmental instruction and 
research^ whatever their particular site -,or strategy. 

Unity . 

All components of my system are in varying degrees intercormected and inters 
dependent. The integrity of the biosphere^^ — and of humankind as a resldent^^is . 
dependent upon the intricate balance of many subsya terns, vTith the global so- 
cial system*. Our concern must be for relationships, interact tons, and the effects 
of various changes in conditions upon related subordinate, coordinate, and 
superordlnate systems — 'biophysical and socioeconomic, Mulr said iti "When we 
try to pick out anything by itself we find it hitched to everything else in the 
universe*" ' 

Fragility ' / 

Ho social system ia immutable. All natural systems have a limited tolerance for 
perturbation. This conbept pertains to the rate and extent at which physical and 
social degradation is introduced into the environment as well as to the rate and 
extent at which energy is dissipated, and natural and human resources are ex- 
plolted or manipulated. Commoner said iti "There's no such' thing as a free 
lunch*" 

Diversity , ' 

Long-term biological and sociological evolutionary processes invariably move 
toward Increased complexity and higher levels of organisation, Jt is by virture 
of their diversity that mature natural and built ecosystems are adaptive enough 
to withstand a variety of traumas without loss of Identity, But cultural intru- 
sions^' of modern .man have reduced both local and global ecological variety. The 
result"a threatened loss of stability to various ecosystems and ultimately to 
the total biosphere, Leopold said iti "To keep all the parts ii the sign of 
Intelligent tinkering/^ 

Quality ' , 

Once seemingly efficient technologies and culturei have proven counter-'productive 
in that they fail to function symbiotically with natural systems and htunan nature. 
If an environment capable of fulfilling humankind*s higher-order aesthetic and 
hiinanlstic needs is to be restored and maintained, certain value reorS^entations , 
ioae difficult tradeoffs, and some changes in life style are in order, Lincoln 
said it I "We must disenthrall ourselves," / 
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Reioufde ceMtrvailon hlsterieally has Involved largaly privates technological » 
ad hoe I scop^gap solutions to llmltid problems. Envlranmancal prataetion ealls 
fof a^publle deeislon^maklng prDegas equipped for survelllanGe of the total 
envlroMisiit and aapabla of imposing long-range eeonomic, socials or legal sanc- 
tions against those elements preaentlng a threat co the public Interesti 
Caldwell iaid iti "A positive public policy to protect the hiurtan anvlifonraent 
is a praetical necissity," 

Reaponsibility_ ' 

^# InterdlsGlpllnary study of the people^reeources-technology system Is an 
intscapable focus of any modern university, Bryson said it: ''A unlvarslty 
absolutely mmt turn a portion of its intellectual might towards the critical 
probltfna of the erivironmenti , ' 

The future of Change 

Are hSgher environmental studius a fad or a fixture? If anything asaures their 
tenure , It Is because they are really Indigenous to the toerlcan university s 
The univeraity world does not husband imports very well. Environmental studies 
are native to the campus* 

. ^ , . . . ■ i ■ " \ 

In the first place J the environmental problem lends itself in part to. teehnolegleal 
solutlons™gross scientific and engineering approaohes, Aroerican .universities , 
are simply very good at big, massive engineering problems. Look ^?hat has 
happened just In the lifetime of adult Americans, We lassoed the mountalus arid 
deserts of the West with sinews of concrete and steel. We Inundatid ftlmulta-- 
neously the forces of Fascism on two continents with tons of tanks and howit^erp 
and war plants* We have in turn revitalised whole continents with massive shlp^ 
ments of technological know-how, tod more recently, we have gone to the moons 
from hindsights alraopt as aasily as a Sunday drive. We are superb at accepting 
big technologlaaX, challen|es and licking than. Universities are going to 
respond in fxaetly this same way t© the environmental problem. It's a natural 
for campus kriow-how, ^ . ■ 

Second^ there is an ethicals or morals dimension to the environmental moyimept 
which is also very Mierican. This country was born as a moral movement* We matte 
the conquest of Trans-Appalachifla maral movement. Its r^al leader was not Daniel 
Boone but John Wesley, Oqr great-grandfathers were taken up by an Intense moral 
movement in the 1830'a and 40's~che abolicion movement. We tend to forget the 
great clout that movement had as we carried it through to a very -bloody reiolu- 
tion* At^ the turn of the eentury the prohibition movement swept this couiptryi 
and again we carried it to a resolution; short-terms yes, but nonetheless a moral 
resolution* We didn't really start getting out of the Depression uritll we 
changed It from an econoroic problem to a moral movement. That was J'DR's signal 
contribution. When he got up on that dark day in Washington and 8atd» "We have 
nothing to fearf^f^||ir itself," he changed the whole gestsltj if you please, of 
the country* We made^orld War II a moral movement as well, Mr* Elsenhower 
didn't call his after=fction report Campaign in Europe > he called it Crusade In ^ 
Europe, More recently, we made the Marshall flan not Just an economic device but 
a moral ffiovement. So* in the. sense that environmental Ism requires changes in 
standardss requires value Judgements, requlress as Leopold saids the emergence of 
an ecologl^cal conscienee* it is a moral or ithlcal movement, with a high survival 
value on the toerlean campus which has always had an' evangelical tradition. 

Three factors aay operate to negate this predictlpn. „ ^ 

Firsts at the graduate level we could see a return to piecMeal research?is and 
regiments that are the antithesis of the envirortnental pergpectlve* University 
faculty structures s policieSs and practices are not necessarily benlfn for cross* 
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discipline programs. Junior faculty members particularly may find /naufficlent 
JJcSrlty In iSier-coUege appointments with no tenure "home," It will take alert 
administration to foster the cross-fertilization of acholiirBhip that may well be 
environmental educntlpn's greatest contribution to univBrslty entarprise. 

Second: at the under|Caduate level, where environmontal studiea are offBred as 
broad education for rapponalble eltlzenship, they merit student enrollment and 
faculty support; but where they arc billed as profesBionnl programs, they are a 
fraud on' etudonta who will never find entry positlona as environmental gonerallsta; 
conaumer proteetlonlflra can and should catch up with the guilty colleges. Environ 
mental atudlos "will be strong to the extent that they incorporate apeclalizaeion , 
warns Rodarhk Nash: "They will be weak if they face the dragon of environmental 
problem-solving with the blunted, lance" of only the ■■well rounded. The magnltuda 
of the environmental problem "demands the spociallst." 

Third, envlronniental studies could dia of malnutrition., It la one of the 
anomalies of history that anvironmentallsni came to che carapuo virtually almuiea- 
neoualy with . progreaaivo deollne in university Mherewitha : 1 . Rataly have they 
enjoyed the fiscal s'upport that could have been theirs if they hod appeared even 
five years earlier. Nor have fedBral or foundation 'funds been fortht;omlng In 
anything approaching the need. It has only been through frugftllty that environ- 
mental studies have sua tainad themselvea. A projected iSmrtir ^< 
sity enrollments or a freeze on government grants could . threaten the conttnued 
development, if not the existence, of envlrramental Bttfdies. So could a pub-ic, 
baeklaah against the tough resource mflnagemant optloni that are hound to come i 
out of eampiia laboratories and seminars. Fortunately, acoording to a recBftt- 
national poll, "anvlroninencal protoctlon has been trBnaformed into a popular 
Institutionalized movement that ahows lictla sion of apatlng, oven durln| a 
period of economic stress." .. , a 

What Is not beyon4 the realm of posBlblllty In the future la a great onvlronmen- 
tal caeaelyam, very real and very widely pereelvad, that will energize Anerlcans 
and all people ip the manner of the Great DBprassion and World War, II, and bring 
society crying to the campuses for help. Wa need a strong base of environmental 
studies in. the universities in order to be prepared to. respond effectively 
to any such calls. ■ , 

There may be vociferous flrgumBnts over timing and degree, but there is little ' , 
argument today thAt our world of tomorrow, will demand, on the one hand, a less 
destructive technology and on the other a less consufflptlve life atyle. ,(That there 
la .such little argument over kind can be attributed-, by the way, t.o effective 
environmental education at all levels.) Olvan competent, dedicated peroonnel 
and adequata funding, environmental studios pro|rams in uolliges and unlverBitlas 
can eertaiiay contribute to the discovery and, application oi m.oro b'Bnlgr, „ , • 
taehnology. Whether they can contribute to a more conBervatlve American life style 
la a real question, . 

It la not that environmental studies people do not talk a fjopd consarvatiqn 
ethic; they do. It la simply that the typl*:al university environment Is che 
anttthesls of the respurce-savlng that may be called" for. Hlghrise alr-condl- 
eloned residence halls with wlndowa that can't be openid, acres of blacHtopped 
parking lota in the absence of mass .transit, no light and heat discipline In 
classrooms or labs, students celabratln| TCIF am if chare wara.no tomorrow, 
pffofessors jetting themselves around the globe to manifold learned meetings, . 
echelons of vice chancellors still pr^ching the gospel of growth, alumni deraaijd- 
ing it— at least on autumn Saturday afternoonai all this Is hardly .sonduelve to 
the Inculcation of a more frugal standard of living. 

^-Levensky, Mark. 1977. "Trying Hard r Interdisciplinary Programs at The, 
Evergreen State College." Alternative Higher Education. 2(1) t 41-46. 

^^Naah, Roderick. 1577. "Goodbye RenalsBance Road," The Journal of Envlron- 
' mental ■ Education, 8 (4) s 2-3. • ■> 



Perliaps what we need is an oKperlmehtal seuond-generatlon enylronmental itudles . ■ 
program, a prototype of the apartan campus that tomorrow may require* the model 
is easy to dellneata, 

A dormitory open CO the winds In summer, in winter heated by individual pot- 
belllad stovas' in each* room ^ the fuel harvested from campus woodlota . No prlvace 
vahlcles* Lights out at taps* The weekend feature the Thespian Society playi 
Faculty confined to train rides. Vice chancelloris absent. Alumni leading prayer 
meeclnge instead of pep rallies. „ 

Weird? That is an accurate paraphrase of John Mulr*s account g^^-Ms frebhtnan 
yqar at the University of Wisconsin in the 1850' One would be hird pressed Co 
say his austere envlronBient depressed young Mulr-B lilting spirit* Far from 
rendering him' a knight 1^ search of afii^^encGi it made, him the first major euato- 
dian dt our natural wonders, it would at least be int^ereating to see what a wTohn 
Mulr Experimental College of Environmental Ethics might acccmpligh in the 1980-8. 

Yet it is unrealistiep of course, to contemplate a precipitous mass retreat tn 
the reanneas of the mld-19th century campus. Such a retreat could not be effec- 
tuated short of a polltldal dictatorship that would be at least as evil as the 
'disease of invlronmental degradation. Given the growing insights of ent^lronnientai 
scientists and anglneerS| such a retreat should not be necessary. But those 
samp scientiAts and engineers will be hard pressed to achieve a aanatlve develop- 
ment of available world rasources in the absence ot a change of pace in raiource 
husbandry and consumption. 

Until now we have done only what was easyj or what government could dg^ or both. 
We have not really eonf ronted the profound changes in InterdlsclplinaBy sSlence 
and individual Ufa style the erivlronmental Imperative may demand* The^ greatest 
' auecagsas of the federal Environmental Protection Agency so far, for eKaraple, 
have come from applving existing technology to specific sources of emissions pnd 
€ffiueat€| still ,ta'be lntroduced'--and far more dlf f lcult»-are pollution eonttolj^^ 
.measures that' involve real changes In Amerlcin life styles and land-*i^e patterns. 
It could be we will be saved Only by profound research appllM to environmental 
needs, eouplad with a hlppy=type culture with a haircut* as it .were ,^ a culture 
composed of fewer additive consumers arid compulsive wasters, yet one retaining 
Che luKury of indoor plumbing. W We must belleye It inconceivable that a country 
which has passed from Depression and global war to putting men on the moon cannot 
semehdw^ discover the tachnQlogical and, philoiophical insights that will preserve 
the humar anlMal in some state of reasonable harmony ^Ith his fellow passangers, 
great and small* on thalr^ mutual spaceship, A reasoned optimism is a require- 
ment for progriss* To take undue counsel of our fears Is to court dafaat* , , 

-^Unquestionably we need conctnued and continual reshaping bt education at all 
levels if humankind la to aurvlve in the sort of world .that la fast evolving, 
what Irlc Ashby calls ^'education for inaecurity" in a slohal society "wired - 
together so tightly*that a short-circuit can fry ua ali*"f.^ - ^v^ *, 

The continued succesa of the environmental afforc In . the /United States will' 
depend on .three things, says Train^l^ our ability and willingness to find ways ©f 



^^rain, Russell E« 1977. "The Beginning of Wisdom," The Wilson Quartdrly, 
1(4): 96-104, 

^^Arnsdorf* Val* "A Report of the Nature and Status ^^f finvironmental 

V, Iducatlon." In Current Issues in Environmental Education rig^i Columbus , . Ohio ; 

mtc/smkc. ~ • \ ' , / . / ■ 

^^Ashbyi Erie, 19H- Adapting Unlversitiea to a TeehnoloElcal S ociety. San 
Frsnclseo I Jossey-Bass * 

-"Train, op, clt, , v 
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kelplng eosfci, inequities^ and Inef f Iclenciea to mlnimufn and of encouraging 
eoitsCruetlve recenGillatlon of envlronmiantM, social, and econoraic goals i paeond , 
. the effective redirection of the environmental effort to ensure a steady shift 
from tha control of pollutions to thelf ^provantloni and third, the strength of tho 
general public's dommltment to envltonmental protectlon^-which leads us back co 
envlronmantai education and its ^ffectiveneas or non^effectiveneSii, 

Several skills are needed by profesiors and students in envlronmantal studies^ 
Bobart tfood iayail^ * # ■ 

1. . Skill in the analysis of cbmpleK interaetlve systems » long-term effects, 
linkages of factors, and the worldwide conaequencee of local decisions 
. and actions. ' 

2* Skill in tha historical anfllysls of the humaTi pereeptloris, atcltudea, 

and idealogies that can complicate the application of aeiantifie knowledp.e 
to the solution of environmental problems In differing economic and 
political systems and in differing culturei* 

3* Skill in the analysis of values and in rendering moral Judgements ; in^ 
recognising t for axamplep that growth and progress are not neceisarlly^ 
synonymous* ^ . 

4# Skill In personal Involvemant in problera-'and policy-oriiinted Intar*^ 

disbipllnary action .befitting a literate citizen of a beleaguered planac* 

Selected environmerital atudles programi suggest a variety of ways and neans by 
%hich univeraity teaching i rea'aarchi and outreach can help meet a national need 
^or environbientai data,^dQctrineSs and action. 



COORDINATION bF LARGE INTERDISCIPLINARY RESEARCH PROJECTS 
(r' -^^m :'. James W. ,Jondrow and Janes L. Clapp^ 

Large' Interdls^ research projecta within a university require major 

efforts In coordination if their full value as education is to be obtained^ 
and their objectives are to be achieved. .Work on researGh emerging from 

^i^ommunlty ^or; national, the graduate student by providing a stimulus 

for focus on relevant problems j by intraducing the student to some of the reali- 
ties ©ft nori^academle work, and by offering the opportunity to receive pay for 
preparatory work-in thi' field of specialization* It may also provide an Inte- 
gra ting exparienee encompassing the separate dliclpllnes in a wider framework, 

f Byt this latter value may be lost if the interdisciplinary research is not 
carefully coordinated. 

The specific goals of coordination are: 1) To match the capabilities of the 
research team to the necessary tasks, 2) to establish and maintain project 
ttoment'^ consistent with the urgency of the research objectives, 3) to 
achieve research objectives* 

The projects, with which we have had eKperlence In the Institute for Environmental 
Studies, at the University of Wisconsin-Madison are, for the most part^ Inter- 
disciplinary;, 1^^ everything seems tied to everything - 
else* Since these projects are interdisciplinary, they tend to be large* A 
typieal project costs |2 million for three years, and , has. 25 faculty members 
from 18 different University departments * Thirty graduate students, ten fullr 
time technicians, and about 40 other students cpmplete the research team- ^ 
l^^cause this research is funded primarily by state or federal government with the 
purpose of aiding the work of regulatory or planning agencies, the objectives 
are usually practical and the results urgently needed. Typically , potential 
users anxiously await si^ccessful results. . ' / ^ 

Because the projects are interdisciplinary and the users need the results 
wrgentlyj the tendency to fragmentation la strong, with individuala coneentratini 
on the limited areas familiar to traditional disciplines* Project participants 
feel pressure , to settle for more immediate goals that do not require the time It 
takes to deveiop genuine interdisciplinary results* Changes iri sponsoring or 
user agencies may obscure objeetivei or even switch them in mid^streami. If . 
these threats to the integrity of the approach and the mlsslpn of the project 
become too strong, the educational experience of the student may be one of frag- 
mentation and extreme frustratlori. Aithough these may be a valuable learning, 
experience* because they represent real-Horld condltlonSi they may distort what 
*^rogress the student makes toward environmental education. ' ^ 

The investigators In the projects with which we have had experience Intend to 
make the research an Integral part of a graduate (apd uhdergraduate) educational 
experience in environmental at related studies. Although at the University of 
Wisconsln-^Hadison there' are many variations in a graduate student's academic 
program leading to a Master's or Doctor's degree* a typical program will Include 
^wo major components: ..^cademic course work and research* 

The length and intensity of a graduate student's participation in a research pro- 
ject depends pn the student's goals. Typically a candidate for a Doctor's 'degree 
%rill devote three or more years to research on a topic that will be the subject 
far his ^or her thesis* The research must include an original contrlbutior to 
seholarly work in this ar<ia and must be reported in a dissertation, formed and 
written according to the standards of the Graduate School of the. University and' ' 
the facility members the individual's degree eoimlt tee, th^*, ^'^fiearch J 



James W, Jondrow is a Program Coordinator at Che Institute for Envlrotimentiil^ ^^g^r 
Studies and James L. Glapp is a Professor at the Department of Civil and Envlrj^fi^^^ 
mental Ensinfierlh^i/ Wd Director . Environmental Monitoring and Data ^AtqulsitiofviiCi 
lES, University Wisconsin^Madison, " " ' 



requlreraents are mWt^ approve the" thesis by means of\ an oral 

Usually graduate students will be advised in the researeh wotk by their pro- 
^^fessdrs. who will ba participating investlgatora on the interdisciplinary 
=i%esearch project. In some cases, however, if graduate students undertake r 
^J^ecearch as part of a large project in which their major professor has llttla/or 
^6iio participation, a research advisor provides guidance. Graduate students j 
^^orking as research aaslstants on a project are paid as half-time' workers fo^ a 
fijperiod of approximately three years. The intensity ol the relationship between 

a graduate student and the research advisor during this period will vary, but 
N;almost daily contact is maintained, , * /v" 




We wish to speak about some of the forces coming to b^ar on the edueacton^l 
^kperisnce ■ of graduate students as a result of the character of the large 
interdisciplinary project, the project' s tendency toward fragmentation or/ 
ahiftlng bbjectlves, the nature of the student's academic experience^ the focui 
oh the requirements of the student's dlsclpllne-orlented comilttee, Wf^ have 
observed several kinds of mismatches producing problems we would like to be 
able to alleviate. . / ' 

I, Mismatch of Funding Agencies 



The experience of a graduate student on any research projec?, r>ay be l.^ter- 
rupted because of a mismatch between the objectives of the l^^a^lng ygency and 
those of the student. This Is particularly true of those s^udMts whose / 
'research objectives- Include eKaminatlon of broad envlronmeitt i j and^^ policy aspects ; 
of a probrem, Hismatches. occur more frequently in large int fc^'cllseip Unary envlr- 
OOTental research because the missions of funding agencies typically are Uialted , 
to portions of the total problem. Rarely la the mlas^ of a singie agency 
broad enough to encompass all the components of a real world envltonmental problam> 
the effect of this mlsmatoh on the graduate eKperlenee may become ciri 6 ical It 
Is not reoogntged before students have eomltted significant portions of thalr 
graduate experience, : V 

for example* a student Is working on part of a project funded ti determine the 
gptimum procedure for siting electric generating itanlons. In the view: of the : 
ttiident and his advisors* the problem must be seen as an Investigation of all the 
pyssible m.ixes of demand with type of generating station which would meat tht 
need. As the research develops, the funding agency dlseovMs/lt had assunad 
Aiat the primary relevant question In the siting ol generating stations was 
the establishment of air and water standards. Its own bureaucracy questions 
funding of research that moves outside the objectives of the/agency. The move is 
made to cut off the funds for the research when the student jhas. already; coaBaitted 
a subatantial portion of his research time. Successful progress in the degree 
pt;agram la dependent upon the student's seeing the research /through to the end i 



Tfie University makes every effort to assurii that the reieaMh workjof g^a^uate 
students Is not prematurely interrupted, but heavy dependence on federal -^^^^ 
for th^ support of graduate student research makes this 'difficult. 



;¥ieace sow© f eder^ agenciei have recently become much ^^[^^^^^f^^f^^f^ I^^^S^^^ 
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funaing aieney. On the other hand, the graduate studen^, and usually tt>4^^ 
pfof^as6r,rsea from the parspistlve of th# academic research o|^^M»^^ 

student;: Their tehdincy If to see this as an intrusion^ into academic freedoiii| 
to resist external pressure to modify the research dlreptlona. 

If this problem li- ehMuntered after the research is wall under w^y^ the c oii^^ J^^s 
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salutians seam to be either gtmt patianee on the part of tha funding aginey, 
great versatility on the pare of cha student* or willlngnesi of the Univeriifcy to 
lise^other funds to complete Che researah, 

Th^re appear' to be two methods of reducing or ellmlnatini the effects of the 
mlsDatbh. First, It la better and more realistic to try to lilimlnate the problem 
through steps aimed at prevention before the project is under way rather than to 
try ^l^reatment once the problem has shown itself. 

k period of eareful dlseuislon and the study of research objectives befow firm 
eoaaitiaents establishing the compenents of the project have been made may go far_ 
toward alleviating this problem. Discussions should include representatives of 
both the funding agency and the research team. They should cake place before 
the, final research team has been formed and over a long enough period to allow 
action arid reaction between the researchers and the fundlns agency. Usually, at 
the beginning^ of questions afaout the objectives, parties will he so clearly 
guided by their own presuppositions that they will not realize that the sme 
words stay have an entirely different meaning to- others. 

In Specifying the objectives of research it is important that those writing pro- 
posals and formulating work plans do not assume that objectives are merely a 
bureaucratic "exercise havlng.no "real world" significance. Conflicts between 
'different understandings of what reseaMh should be are better fought out in 
preliminary discussions than in attempts to revise the course of research after 
oiicH has been invested in its progress* _ 

A second approach to this problem is for the University to seek funding from a 
variety of agencies whose composite mission is bread enough to encompass the 
scope' of the environmental problems. ^Although this approach seems attractive, 
the day-to-day realities of generating and operating tnultiple proj acts , with 
teultiple funding agencies in an Integrated fashion tend to be pverwhelmlng. It / 
■is somewhat naive to attempt to organize government bureaucracies from the campus, 
nevertheless (Upon occasion^ funding from several agencies can be combih^d to 
achieve a broader focus of research. The opportunity of the graduate student 
explore the broad scope of real world envlromental problems and their solutions 
nay thus be provided and protected. 

Since both methods, of reducing the impact of mismatch of funding, agencies require" 
significant periods of timej the solutions may lead to a second type of ralsmstehj 
the mismatch of time frames* ^ ^ 

XI. Mismatch of Time Frames , ' 

The urgency of environmental questions and the need to build relationships mong- 
different parts of a project may cause a serious mismatch with the time frame in 
which graduate students nDrtnally accbmplish their research work. 
doctoral students take three or more years completing their research. During an- 
initial period, they familiariie themselves with their specific subjects, search 
the literature to gain breadth in the field and develop some necessary. skills for 
..the work. (Of ten the skills are not those natural to a student's discipline*) 
Flrialiyi they begin the actual research. If the data*colliction phase of the 
research takes about a year and the analysis , and interpretation of results another 
year, three years may be a minimum time for such an endeavor. , 

A reading of cbBserce Dally seems to indicate that most "Requests for /Proposals" 
for research dollars coming from federal sources specify a complstion time of 
froto 9 months to 18 months. This is only part of the problem. In many cases, 
research projected and approved on a three-year time table becomes so urgent that 
the funding agency and users are anxious for results after only eight or nine 
months. 

for an example at Wisconsin, a group met for eight months developing their V 
understanding of how research should be structured to study the question of 
power*plant siting. About a year after these discussions began, a three-year 



J^jSIt predieted by 1978. That fout yM^s would 

"eiapsa from the beginning of dlseusslons until the first projaettd eoncluileni* 
At the same time public utilities were feeling pressure to begin the eonitruetlon 
^of electric generating stations to meet anticipated peak demands and to speed the 
conversion from oil fuel to eoal. In the State of Wisconsin an additional alee- 
rtrlc generating station capaolty of 7,500 megawatti has bee^ proposed f or , use by 
*19?pi Of this total, the siting of 6,100 megawatts capacity could net be affect- 
ed by the eohcluslons of the study because the actual decisions would have been 
nada prior to eosQpletion of the research^ 

If the time frame for the research could have been ihortened by one year, a 
larger "potential impact on the problems in siting power plants night be antici- 
pated. But several kinds ot factors limit the extent to which the time frame can 
be ebllapsM. First, in many cases one portion of the total problem must be 
studied and some results reached before It Is possible to proceed in a related, 
areat These pieces cannot be run coneurrently. Second, the building ©f a team 
fpr interdisciplinary research requires a period of tlie. Usually Investigators 
who have not worked together 'belo.te will require from sIk to 18 months of mutual 
iscperience before^ they arr *i'^l# i3 function efficiently In interdlsclplfnary 
projects. Thirds the natural ^ of the academic year, to which the graduate 
student is tied by the demj- d.n* fur satisfaction of academic requirements, 
frequently restricts the Mllty of design of a major piece of research* 

fhe'urgent need for results tempts the project leadership to promlie quick 
aonclusions and puts irresistible pressures on the research advisor and the 
graduate student to meet impossible deadlines* ^lle In many cases this may 
represent a "real world" condition to which it Is good to eKpose a graduate 
student, the diletffitta raised by this altuatlcn .should not be left unexamined nor 
should it be assumed that everyone draws the * ^ iluslons from the tensions 

that SKist. " 

A great deal can be done about tensions resulting from differing time frames if 
the problems are anticipated early enough. Matching time frames must be a 
subject of careful investigation before the project begins. If however. It is 
encountered only after the project begins, the understandings of the time ttmm 
for different parts of the research must be realistically clarified among both 
researchets and sponsors of the research* - . . . ' 

The attampt to eKamlne in advance the eKpectatlons of sponsors and the timm 
table of compbnenti of the.reseatch may involve us in another timm frame probleap 
It is a desirable educational goal to Include participation by the graduate . 
studentp especially the Ph.D. student^ in the design of the research. But an 
inveatigatlon before the pwject begins can require periods of time which signlf-^j; 
leantly eKtend the graduate student: 's tenure on campus. This is particularly 
true in lafge ihterdlsfrlpllnary projects in which relations among components ara 
GompleKV Further » it may happen that after this careful examination of time 
frames isAsade,'the work may hot be funded. The student must thtn liarch for ah ^ 
fli ernstive research topic, or obtain funding from another source i Obviously i 
-this ^11 also result in costly delay. 

Ill, Mlematch-uf iKpectations for Non-Research Services 

Request^ for proposals for research In the environmental area often call for work 
irtilch IsfajiQiKture of brlglnal research and repetitive services. , For example, |> 
in rasearch on^ a generating station It was necessary ^o secure on-site 

nwr-^ datSi These data would be used by several other 

^impoi^eiits^^^a^^^^ In models for diffusion of plumes In this air and the 

resulting diftosition of pollutantfl. Initially, Qriglnal resaarqh waa necessary 
to detarmlni the bes for securing the need W meteorological .data, at a ^ ^^;,r v 

scalr,^^^^^ uses. Once this Initial phase waa completed, however i„ 

the maifca^fol©^^^^ was the continual monitoring of thi area of: 

researcli to ^product several uninterrupted years of data of wind dli^eecion and 
velooity I precipitation t and temperature. 



WhilSi.tha eontlnual TOnltorlng of an area wai rgaognlzed as vital to the Vi** 
searehf this la not tha kind of work to whleh a graduate studant ean b@ appointad 
>aa part of hisvaeadamic program. Graduate atudents who find themialvgi facing 
only a monitoring ehota aee thalr acadgmiQ nteds being neglected. If this prob- 
lavantl^ Che outset, it is possible to set up a monitoring program 

-^^ii^l^^a way that it does not involve graduate studantSj or involves them in 
ways npl^ directly related to their research work. However* often it is not elear 
at the^/^tstt o£ the project' whether a, particular functlpn will produce original 
research orjreaolve Itself into a continual monitoring' function. Further * when 
graduate sttTdlBifts are employed to perform vital service functions, experience 
Indlcat/is that when faced with choices involving their own reiearch and their 
comltments to th@ projecti they muit cheoie In favor of their own educational 
escperlenae^ Although this Is as it sTiould be In view of the overall mission of 
the University, it can create "significant problems for the' project, \ . 

It has been our experience thac^ In general, our University research teams, 
facilities, and Institutional arrangements are not well designed for long-term, 
cantliiual; mpnitoring operations. Our first jLine of defense against this problem 
is to avoid projeccs that haVe as their core continual fflonitorlng or production 
of large aaounts of repetitive "data. On the other hand» a certain amoynt of this 
activity is necessary for any environmental risearchi We would try to reduce the 
problems for graduate students by using permanent employees, tachnlclans or 
speclallstSp' to meet this need, 

^The existence of long-term monitoring services may be of great Intrreat to 
graduate- students « The understanding of how they function could well be a part 
of their education experience. However, In our opinloni this la not the kind of 
activity that prnperly should be the central focus of work by graduate students. 

IV. Hismatch of Breadth and Depth " . . 

The education of students in tht enviromental area is a balancing act between 
the demands ,f or breadth mid the demands for depth . t^lle students must ^pliuab 
deep enough in their stuOtas to be masters of their particular disclpllneai they 
must be broad enough tc see their fields in proper cQntext. Envlronnentaljrob- 
Iras tend not to match customat^ academic boundaries , as understood by many unlr 
varsities. Environmencal problrma are usually much broaderi In addltlon> the 
dlless&as faced by. many potential umt agimclei rdd other dimensions that may 
require even broader views of the problems , 

for eKample, consider a graduate student who delves into a current problem of 
land^records systems. He produces a masterful dissertation as a result of his 
study. But it includes, in addition to work in his home dlscipline--'englneerlng'«* 
much that is a study of history and of political ln8tituti©ns» His research topic 
had been dev^^ " id with ramarkable depths But it required him to step outside the 
boundaries of nomc discipline and venture into other fleldst This makes It dlf" 
ficult to define clearly his academic task. A traditional academic coomlttea 
might well ask whither a graduate student should reach out so fat beyond his pri* 
mary discipline in graduate works Strong argumsnts can be made on both aides. 

In the past, studanti^^^ the University of Wlsconsln^Madlson who wanted to study 
envlroimental monitoring found themselves at odds with academic^ comltteis* The ■ 
breadth of the education required by the Bubjeettjresultfd In preparation dif- 
ferent from what would have been dictated by thn customary depth required In each 
academic discipline i / 

Recently I however • a graduate degree program 1ri this area has evolved » based on 
new requirements for the graduate student. Th.'.'^e new requirements difler from 
thoit of'thi related dlsclplinesi they Involve Sivtral disciplines In an Indlvf^d^ 
ual program. Further, the student's academic comlttee Is made up of faculty' 
members from each of ^ the relevant disciplines. The structure of t^i^^cademlc^ 
program is Intended to match the requlremants made on rejearchef sender taking 
study of questions on enviromental impacts,., since this kind of research regularly 



involyis pavtlelpatlan In several diseipllnes aC pne time, 

vlfe bellave that the golufclon to this tension between depth and briadtH ihould 
n@t be found in eompletely emphasising either alternative. The tension between 
these two dimensions ihould--and will— continue, 'However » as a result of pres- 
sures crfeated by questions about envirohmentf 1 impacts, which require an '^ uproach 
to; whole ecosystems rather than to small discrete parts » the balance will prob-' 
ably shift toward greater breadth, at least for some students* More time may be 
required, however, for the preparation of students In this area ^ qlnce it is - 
probable that a reduced emphasis on depth will ftot be appropriate, . Depth will 
be required as w^ll 'as breadth. - 

V, Mismatch With Audience 

If one were to engage in pure research » pursuing "knowledge for its own aakei" 
the audience or user of the results of the study woul^ not be Important. 
EnviroittQental research, however p Is usually focused on the application of human 
knowledge to the sdlutlon of "real world" problems* The problems tend to be 
urgent and potential users waiting for results are clearly identified . This is 
not a 'f miliar context for university research, which has been guided by the 
image of free pursuit of knowledge in order to understand reality, without the 
constraints imposed by attention to the audience, . ^ 

1!he graduate student involved in environmental research will face tensions 
generated by the anticipated user of the results of the research* Consider the 
case of a student who is expec^ted, under the terms of the project, to produce 
a mfinual to enable a state agency to use the study -s results. The manual pro-- 
duced has scholarly elegance* It contains derivations of the equations used 
and explains most of the technical details involved. But the state agency 
receiving the tDanual actually expects one that will eKplain In clear practical 
language how to use the result. Under the conditions ^ , the manual will not seem 
to provide the information the agency wants, - 

In this case, the work ofi the student is good and probably the material prepared 
will be of use at a different level in the state agency. However^ this person 
cannot help being affected by the obvious mismatch between the ei^ectations. of 
the^ agency and his expectations in this project* 

C^e could question whither it Is appropriate for the graduate student who is 
supposed to be demonstrating the capability for original research to be writing 
A manual that Is expected to have practical application* For ftost graduate 
studentSi to prodflee a good, worklng-f level manual wo&ld require the development 
of ail ektra communications skill, although some €ould do an excellent Job at. this 
through natural ability* It Is not unrealistic to consider that the develgprnent 
of skill to communicate the results in a way that will make them useful to 
technicians bhould be an integral part of enviroimental education. It has >been 
found in many cases that solutions to problems cannot be itaiediately applied ^ 
btcause they are structured in formats or terminology that the appropriate agency 
aannot use. "the truth" sometimes does not make an Impact irtthbtft some help #v > 

In. the real wotld, environmental questions may Involve not only regulatflx^u^--^ ^^^^^ 
agencies but citizens^ environmental "groups. The graduat^atydent^ho would;^^ 
expect from his' deadimic escperienee that hisjj0Et--lmpoftant taskgis to prepare an ^^'^ 7^^ 
artiele that will meet the standasds^-of-^^iTcholarly journal^ may need t© know, alsp;^>^^^ 
that eqpwniqatlon^Lh^^ at a different level, for different purposes-- 

depending^on^h:C^udience^^may be equally as important^ 

A nismatch' of audiences is more easily prevented than it li cured, once it ^im- :-^\y:>i;^ 
encountered^: But once the problem is clearly recognised it ^an be solved, : At t 
the outset of research » especially wh^re federal agencies, statSv agencies, ^flnviloil*>^ 
mental groupg| or Industries involved in environmental questions are .Conceth^i:; 1^^^ 
attem|3ts to understand the relationship of the results to the user should be;- 
Mde* A part of the subject matter with which the graduate student should btdQineiMii:> 
familiar Is the relationship of the results of this research to various potentt^^|gS 



P6teht£al Users 



As an altarnatlve approach on large projects, spaelalists in manuscript prepara- 
tion may. be hired to "translate" the ichslarly journal product into a fotroat 
sore compstlbls^with an Idenclfl^d audienGe, If this approach is usedt the 
oanuscrlpt specialist must aqhieve and nalntaln close working relatlonshipa wlthi 
b&th the researcher and the audience* 

GpflgJ^sion , ' , ' ' ' 

The £ive types of mlsmatchea detailed above ate varlatloni on one themes a 
mismatch of objectives. It is important In environmental research conducted in 
a university to achieve the beat possible match between the objectlvei of the 
resiarcb as perceived by the funding agency and the user agencies and as per^ 
ceivad by the university. Early anticipation of the problems that 'may come from 
a mismatch of objectives will often lead to solutlonSp But this requires atten- 
tion to many details before a research project actually eKlstsi attention to 
some broad details which may be larger than the confines of the project^ while 
It is In progreiSj and attention to follow^-on activitlei after the project Is 
finished* The coordlhation and management of these relationships will aid In 
relating the ''real world" field of environmental research to the academic 
clii&ate of the graduate student, ' . 

Some of the activities necessary for the solutions of these problems are putside 
the normal confines of any one projects They require that a depdrbte""^and ' 
usually separately f unded-^-^core organization be^ available to carry out certain 
important tasks i / ^ / 

1*^ Develop teams*. Teams need to be built carefully to conduct interdisciplinary 
' ^esaarch* The 6 to 18 months usually required to bring aeveral researchers 
together to work efficiently in an interdisciplinary mode may be a time when 
they need' stimulation and help in working out conraunicatlonst While some of 
this development of skills n^eds to be done In the conteKt of the project j 
part may be done before a project is under way» Help may be needed also to 
replace a team member who leavaa the work^ since a break in the team may be 
critical* ^ 

2i Plan approaches and proposals. The suggested solutions to many of the 

problems we have seen require a period of planning before proposals can be 
finished. The task of keeping momentlun in these initial phases of discussion 
/ and planning can be aided by a more permanent organization* ^-^-^-^^-^^^"^^ 

3c Link projects* The goals of some envitotuientai^^-projects are too broad to be 
funded by any one agancy. In racsnt-years, state and' federal agenGles appear 
to be under Increased pressure to confine their work to clearly limited 
missions* --This means that any one agency can fund only pieces ^o£ an Invest!" 

-—-gat ion- For a broad view of the solution to such a problemi someone needs to 
bring together the results of several projects, or bring the research teams 
into close proximity* A permapent core group could serve this function. 

4* Collect and make research results available* Long nfi'sr a project Is com» 
pieced » the results , and sometimes the data, need u be available for 
communication to other research teams or users^, ihls is generally outside 
the control of a particular project team. A longer-term group la needed* 
For eKMple, It could structure and maintain a data bank In such a way that 
it can be effectively used by other researchers* It could also eKplofe the 
channels of communication to potential user groups not yet aware of the 
research* ' \ 

While thfse coofdlnation functions are focused to make the research more 
effective and uselulj they will also provide those conditions within Inter- 
disciplinary prpjects that will Improve the experience of the student who has a 
part in the work* 
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ENVIRONMENTAL EDUCATION RESEARCH 



Fapars In this section represent learning rfesaareh In K-12 envi- 
ronmental aducatlon. They ask. What sorts of Instruetlsnal pro- 
grams or specific teaehlng^learning strategies produce' what sorts, 
of learner outcomes, and why? They constitute a variety of 
approaches, from "pure" to "applied" to "informl^ J^o--pa 
use rather tightly controlled eKperimentaLdesigrt to eKacilne the 
affectivenass of specif ic^ja^acUing^^rCrategles, tel Burrui-^Bamnel 
and >Iarlena Hanson usW one brief eKperimentaX treatment while 
Hary-HephuFH uses three different treatments over a somewhat 
longer time frame* Two papers deal with innovative school dis-- 
trlct programs* Fred DeLucaj £t al^* examine many, variables in 
evaluating, a program which ha^^een in place fot several years, 
Karen Hollweg's paper is primarily a program description, but she 
inciudes ancouraglng results of Informal program evaluation* (It 
should be noted that the issues examined by students in this pro- 
gram are not all environmental or eeological issues,) 

Research results presented by Louis lozii ara particularly stimu- 
lating* He developij validates, usaSi and describes new work \ 
which will usa an Invironmental Issues Test baae^ upon Kohlbarg's 
stages of moral development* « ^ 



||?A;;r^.?trtip^^ EDUCATIONS A RETENTION STUDV , 

' Lei Lane Burrus-BBraael- and ttatlene Hanson '* .. ' 

mM'-^- ■ ■ . ^ ■• , . 

''Swmkty seven (27) fourth grade students wera subjects in a study that mm deilgnfd 
H i io determine whether or not puppetry would be an effeetlve means of comunlcatlng 

^ \ an anvlronraental meisage • 

• ^ ■ » . . , 

? ^ A pre- tt it post- test control group design with a retention .t'est three weeks latet 

' represented the experlmentar procedure. The Independent variable was tha teaching 
^ ^ method i puppetry for the experiraantal group and traditional lecture for the eon- 
! , s trol group* Knowledge and attltuda were dependent variables. 

1^ Riiultlng'' knowledge dita were analysed by a paired *lt," attitude scales by chi-^ 

" square* The puppetry group was slgnif icantly (.03) higher on the kno^ltd|e post- 
V test^ admlmirilstared immediately after the treattnent* However * no slgniflGant 
& . dlf f erehee was found on the retention test administered three weeks latir, although 
:\ " both groups atlll varied significantly from the pre-test* ---^ 

. INTRODUCTION ' ' 

The evolution oi envlrenTOental^edtication methodology has paralleled the stages of 
science; teachlnii^identTfTca collection, experimentation, exploration^ and 

. ' obj^ttvartoW^'TRi^ This, however, does not seem to be the 'most- propitious 

-^^'^^^^sfci'ategy*' f oV establishing needed innovative Instructional Ideas. A Presidential 
advisory group for ^environmental education (13) as well as Galushin and«> 
Doralswaml (5), Indicated a need for new and interesting methods. Puppetry, one 
; of. the oldest art forma, has been eald tp constitute an international language 
(3)* T^erefore^ a study was designed to dccennlne whether or not environmental 
education programs cotild be taught through puppet presentations. 

' ■ REVIEW OF LITERATURE , ' - ' 

One comon denominator In life is the universality of play (12^3)* Play has also 
^been recognlied as the major medium of learning for children (111,- As early as 
'^1915j John Dewey was concerned that few people had experimented with natural play 
activities in a classroom situation. That same year, the use of puppetry in . 
education was considered. Lee commented that "a true, educational experience is 
^ poasesaed by play and, to the full extent, by play alone*.. Play is thus the 
g essential part of education-- "(8) . 

the 1968 report of the Commission for Economic Development expressed coneern that 
too much inatructlon utilized the lecture method and recomniended greater eHperi*- 
mentation with alternatives. Reported investigations, however, have failed to 
■ indicate that altern^ t:ive methods such as simulation, gaming, creative dramatics 
_pr storytelling ^are Llgnif icantly different from conventional or traditional 
methods of instruction (1, 4). 

A resource manual to aid elementary teachers in using puppetry in the claisroom 
was developed in 1952 (17), representing the first graduate study at Penn State 
conducted on puppetry, llie specific needs of children which could be met by 
puppetry are the foljowingj 

1/ A friendly atmosphere 
.2, Improves children's coordination 

3, Improyes creative eKpression 

4, Hay meet bdth^tudent and teacher's need to reach educational goals with 
greater ease v i 

5, Can motivate for ithe activltleai ' • 



-Dr. Lei Lane Burrus-Bammel and Mar lane Hanson, Division of Forestry, Wast 
Virginia University, Morgantown, West Virginia, 26505* Support by the Wegt 
Virginia University Foundation made the presentation of this paper pogilbl©, 
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' A. Reading 

B. Writing ^ 

Qw .Listening , 
D* Spaaklng , 

E,. HlstMiCfl reseaicch " * 

* * F# Muile apprielation _ _ 

.6. Divelops ability to undirstand group dynamics 
- 7.^ Daveleps ppsltlva atticudea " 

8. Prsvldas a mMna of expressing feilingis yet_i--mMns of remaining anonymous 
9\ Creates a need for clear pronunc-latlon^^nd enuncldtipn 
^10* Inabl^s chtid to .becoji&-lnveTvid In dramaClcs 
11* Puppets meBti chevied for fun and serve as a worthy use of leisure* 

— -^Tn^l975* Bennett pointed out that very little hard dnfa had been gathered to de^ 
' termlne the resulting effeqta of various environtn^At education programs* Not 
one of the 1X7 abitracted studies in Research In Oujdc or Education correlated 
knowledge and^.attitude nor reported attitude or knowledge change over various 
-time periods, '^In her epfenlng remarks on "The Dynamics of Research" for the Na- 
tional Research Workshops^ van der Smlssen commented that "there need to be more ^ 
studies ^concerning reeentioni how long ^ does a 'peak' experience have impact?",^ 
(15 1 14), ^ : 

'frocidure ^ , ' « 

A pre--test post-test control group design with a retention test three weeks |ater 
represented the experimental procedure* 'The teachins method, puppetry for the 
experimental group * traditional lecture method for the control group, was the 
independent variable. Knowledge and attitude were dependent variables* Both 
instructional preientatlons were baaed on the same lesson plan* which illustrated 
the interrelatedness of people and nature. The term envlronmeht was dlscusped 
as w^l as the niches that ants j bees., earthworms * and people occupy and share* 
* Bach presentation included the use of a poster board with the words i Environment, 
Head^ Thorax^ Abdomen ^nd a large drawing of an ant* The hypothesis was that 
puppetry would be as effective as traditional teaching methods for environmental 
education instruction* ■ i ' 

=* ' ■ 

Subjects consisted of 27 fourth grade studentjf. male and femalep trom ^wo elassg.s 
at Suncrest Elementary School p Morgan town. West Virginia, A toss of a coin de- 
cided which class was to receive which method. The control group (Nfi3) received 
a 15-^inute tradJ,tional verbal presentatldn at 9il5 a,ro* and 30 minutes laterp 
that same day* the eKperlmental' group (N=14) received a'lS-minute puppet presen- 
taction. Extraneous variables of teaching parspnalityp novelty of having a dif- 
ferent person in the claasroom, etc, was controlled by having the same Individual 
present both methods** The advantages of controlling these factors seemed to 
^oiitweigh the slight disadvantage of different presentation times* 

The total test consisted of 10 questions; the first 7 wera directed at knowledge, 
while the remaining three were attitude indicators (attitude being defined as the 
favorable or unfavorable response toward a statement i event, or class of objects). 
Knowledge questions were both of a true-false and multiple--ch©lce nature with ^ ' 
pictorial options f ^r the attitude questions (Figure l) , Lewis demonstrated that 
pictorial attitude scales were successful with primary age dhlldi'rn (9)# 



9*. How would you feel about killing a .honeybee? 






Figure 1. Pictorial Atcltude Scale. 
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A paired "t" test was utilized to analyEe questions 1-7 (knowledse) , and clii«square 
for the remaining three attitude scales* The two groups did not vary signifi- 
cantly on either part of the pra-test which allowed the null hypothisls of no 
ilgnlf leant difference between the groups to be accepted, Knowledge scores did 
taprove. significantly (•01) for both groups on the post-test with the tKperimen- 
tal groups (puppetry) being significantly (,05) higher than the contrQl (figure 2*, 
Tables 1 and II). There ware no significant differences wlchin or betwaen the 
groups for the attitude questions. Knowledge retention dataj gathered three weeks 
*after post-testing, indieated that both groups still varied significantly (.05 
experimental j •Ol control) from their pre-test scores and that the previous post- 
test between group difference no longer eKlsted (Figure 2.). This would suggeat 
that eaeh method had the same relative effect on the students and might be bene- 
ficial for eonveying environmental infoTOation^ to fourth grade students* 
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Figure 2, Between pnd Within Group Knowledge Scores 
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Sevaral fiactors could account for tha Insiinlf idant or non-funetloning valua of 
tha attituda quastlons, Rokeach postulated that attlcudes are/ "a relatively an- 
during organization of beliefs ab&ut an object or situation prediapollng one to 
resporid in some preferential manner" (14|134)* Tharefo^Sj i ghortj l^ialnuta pre- 
sentation absant of fear meisageg might not be powerful anough to\; altar the ■ 
organiiation process that deteCTnlnps^^attitudes, Researeh Indieates a poaitlve 
relacionahi^ between Intensity of fear arousal and amount of attituda ehange - 
(I0sW4). Harler conoluded chat "the inost elfeetiva approach the censarvationist 
aan take li a negative i punishment-oriented approaeh" Clls52-S3)* Another possi- 
bility' Is that the queatloni might have been ambiguouSj either in eantent or form, 
iome students ^ere baffled by receiving a pre-test, an identical one fer the poat- 
test I and being requested not to sign their name to either, this was obviously 
not a "normal" elaasroom procedure, . 
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Th«e wafe»; httWGvert certain llmltatlona* The subjeetts did not raprisent a ran- 
doin sample atid their degree of cooperation, was not strictly coritrollable. The 
fact that the tesit was not standardlied with reliability and validity coeffi- 
;ci€nts migh^ ba a ^eakfiesa, : ^ 

K^GOfflmendatlons for further itudy would include • involving greater' nutabetS* ^V§ry^^^ 
Ing. th@ agi or grade levels, .determining the relationship betwaen infelllienca 
tevtl and variaus instruetlanal methods, eKtending the recentlon time* increas- 
ing £he presentation duration, and Ineluding more than one puppet seseion for a 
unit of envlronttental mfeerlal- 
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pNVMt?i^ivSi':NTAi.~K*^mvLKPCK AND x'rirrim cHAmm m a 

HIGH SiCilOOL PKOCHAM OF iNTyHDISCU'l^NARV .SOCIAL 
" STUDIISJ? AND SCIKNCE l,:DUC.4'ri(>N 

Maty A. Hepburn^ 

2 

Etivlronriierifcfll Iducatiou ^ov Secondary Schools (EESS) * a curriculum projecc at 
the University of Ge«r|ia In 1975-76, soushc to produce conipotanclea in eti /iror!- 
mental feroblM-i^lvKiG and positive clmnges in environwontal attitudes by iutegra- 
ting Qot^tBmn olth *lnth and tenth grades, the program was based on assinip- 
tion th^t %o mitmttt'^^dy make informed decisions about environmental iseuea, 
acudiin^s ^oquir^ ap-eciflc knowledge and skills from both the social acudUi and = 
ieUneem. Bueli iiite^diiclpllnary education for environmental problam-solving 
has had m^Qtom Advocates In the envj ronmental educotlon literature (m&n* 19/0; 
tmnnmt, 1970, 1971- ^tapp, 1972| Mclnnie, 1972; Alcman, 1972, Hepburn, 1973| 
ChalecM 1974 I raun-e^ 1974; Hepburn and Slmpaon, 1975; and Klrman and Nay» 197^)* 
EBBS ioiigbt t© de^Velcp and pilot teat a workable modal for crosa-dapartinenCal 
tfltardt^eiplt^^^y' environmental instruction in the high school, 

Wie pro3aG«-s Instruction- 1 approach was to eamhine solid groundings in aqlentlfic 
knoi^ladle ^ith al^ilia in suui. • issue analysis to produce cognitive gaing Btid 
ftCtitud^ elians«» xh« currier urn modul' , involvad inpftly cognitlvfe learning actt* 
Vltles %itli sotna valije anal lnteraperJed"~|Hruugh thanu Local environmmtal 

tgiuas %ir« highl-lgiT^ed to arou§e student Interest and Ineraase Involvam^nc, but 
b^Dadi^r^ ysilvsts^l slpU^^ti^ri was also eneouxagod* 

K tiumbg^ of eni?ironm€ntal educational reaearchers hava postulated that Increased 
tfiviffonfftirttal Icnepwls^ge and skill will produce r MjIv^ attitude changas (3talner, - 
W73I Hawaii a.Tid tobrod, 1974; Moyer, 1975; Q , 1976), However, the J^^^ltfi 
of the ^iseareli mXB lenerally inconclusive Or negaclvci One facet ©£ the EESS 
Pgrojaet wa^ to iimvea tlgata the effects on attitude of social studiei and sclince 
■tocsduiis with tbett s tfong local focus* 

the Gwlttnett Cmnty Sehool District, loeatad in a rapidly growing suburban atea . 
of matr^-Atlan-ta, wa s cpoperetdr to the project. Its largest high echool flervad 
afi fcha fillet tescsite for the curriculum modules, Information and viawpolntp 
witW dt^m hon chrouiheut the county-wide achool district to provlda for local 
application of eflivlr cnmantal concepts ^ 

DESCRIPTION OF MATERIA^.S AND TRE^TbffiNT 

Ttii'proJect pr odaeed a coordiriated set of madulea (one for science and oti^ for 
septal studies) for loEh ninth and tenth grades, Each module stressad the content 
of Its ^ybjact arsa, but wab Interdisciplinary In application. The four modules 
each GOXitained r atudent book, teacher's gulda, slide set, audio tapes and Supple- 
mental i^apsarid fooklece, Readings and activities in the modules were mostly aim i 
at teaeiiiiig ki^o^W^e and ekills, but some valua analysis activltlei wera contained 
1*1. eaeh module, Eao^ module was designed for approKlmately 15. clasi day^, 

the eoo^dWated f^nstMClonal modules for ninth grade w::a prepared for use In 
g^Dgrap% and tlab^y courses taught to the freat majority of ninth grade atudints 

tho^e Gon^ida^rd to be in the low-average to blih-avwage range). 
t^rtais focused m rapid population growth aiid the attendant issues of land usi 
plannlni, ^asce tficr^Ilng and pollution. Their readability level by thfr DaLa-Chall 
fettouls Wit* at nintlrt S^ade * 

tfra tentb grada m^di^lti ^era prepared ^ at t^^^ request of CGachers In the schpol 
ddstrict^ to ^eeca md for materials for "slow learners" who ware the lot^ par- ^ 
firming scuderiti for whom special courseff wre offered. The written Mterlals^ 

ATrt^Pbarn^ A^saeiate Professot of Social Science Education, University of 
g^rgls V Atheriii OA, 

^Invlro^tmafltat Education for Secondary Schools curriculum developmenc projiet was ; 
IfiltlaMd in 1975^7^ with support from a grant from^the U.S. Office of Education, 
ttolacr swff tf"wn from the. Departments of Social Selence Education and SelariCft 

.Biuiatl^n tha DnivarsUy of Oeorgia. Dr. Hepbutii served as Projact DlrGator- ^ ^ 



weri At the geventh grade level on,the! DnlG-Chall readlblllty test, /'liese modules 
V«i'fl prepared for Integriitlon Into the action chamlscry 'course mv\ tlid '*A-level" 
Afneftcaii hiatpry course taufiht fpi slower studants. Thi- topical focus on the 
tenth grade materials was vatfir problcnis Including sou* , usase , pollution, 
tfentfflent mithods and flood prsblems, 

. The ifli^lementatJ nn plan was based on che aaeuniBtion chat it would be tri f*ffectlve 
' ta fiTOf k within thc! eKiatlng Ciirricular framework Lhfln to attempt to ch the 
departmental itructure or o3cp*nnd the progrnm of studios with several n».v. . uurses, . 
The pt^im^t gought to Initiate IntGrdlaciplinary inattuctlon by Joint planning 
arid QOfirdinated teaching in tlie science and social atudles departmants , The mo-; 
dulea were taught by Cuachcra in the social studios and science departmiants as a 
part ct th^lr rogular courses, The'sflme environmental iaaues were si:uriied in 
aoien^e and eoclal atudles at each grade level, but each modulo, highlighted the 
IrsfDtiiiitloni ikllls and perspecctves of the sitaciflc subject area in which it wae 
taugUti (Sea Figure 1.) 

^ ^ THE PILOT TEST DESIGN 

In the aprlng of 1976 the newly developed Inurructlonal modules were tau^hc to 
Intsq^ ninth and tenth grade social studies arid science classes in four test groupi* 
as fbliews: a group which atudied the science module only, 2) a group which 
itUdied the St.. ial studies Tnodule onlyj 3) a group which studied buth the social 
studies and science modules, and ^i' the control group or a group of students who 
received no environmental Instruction. Instruction with each TOdula ranged from 
^S*-17 class days. 

Table 1 

TEST DESIGN 



M MODUt l; 
USED 



SCIENCR 
ONLY 



NINTH GRADE 

SOCIAl 
0 



'DIES 



T3 
BOTH 



T4 
NEITHER 



Huflib^r 



NufflbCT of Students 



Biology 

1 

23 



Geogi iiy 

1 
26 



BlQlogy and 
Geography 



1 

17 



World 
Hi itory 



?7 



TENTH GRADE 



EE MOblJLE 
USED 



SCIENGI 
ONLY 



SOCliU. STUDIES 
ONLY 



BOTH 



NEITHER 



Class 



Action 
Chemii try 



^erican 
History 



American 
Chemistry 
and History 



Action . 
Chemistry 



Mufflbet of 
ClaiSip 

dumber of 
Studencs 



2 
28 



36 



21 



21 



^wa general researeh questions were addressed! Following treacmanc 1) Is there a 
significant difference in the environmental knowledge of che four treatment groups? 
2) Is chara a significant difference In the environmental attitudes af thm four 
trMCmenc groups? 



INSTRWIKNTS 



For cognitive eyaluatlon, a poattest and a shorter pretest, each with differenc 
Itemsi were prepared for each grade lovol an the modules were being developed. 
TOese tests were based on the objectives ant' conccpu.e^ of the modules. The post- 
tests wercj more subjec'' ^specifln in that they callec. for more detailed applica« 
tlon of the skiHs and 'knowledge taught in the modules. Each test was inter- 
dlficlplinary In that it drew from both science ar ' sociil studies, and each teat 
oontained a balance of higher level and lower lev<^L cognitive items i 

h liikert«type instrument was designed to measure sCijd:^nt environmental attitudes. 
Iteii0 on the attitude Instrument were dra^im from earlier research conducted by 
Siinp8Qn» Rentr and Shrum (1976)* Some items were mi 'ilfied to Improve validity, 
^nd the Instrument was rcvlewod by a nualifled five-membGr panel. The* 28-itnm 
flttltuda 'fce.^t was compulsed of rwo subtestSp Fourteen Items were deeignud to 
tneasure attitudes related toward growth (including cr'ninunlty population and family 
^pianning) and }A items were designed to measure attitudes toward pollution^related 
factore (such as energy consumption, envlronTnental regulation and conaervatlon) . 
Hal* ojf the Items were wrIttGn as positive statements to elicit agree-type respon- 
se^* Positive items were awarded 5 points for a '^strongly agree," 4 for ''agrees'' 
end 3 for "undecided j" 2 for "disagree," and 1 for "strongly disagreu." Scorina 
was reversad for che negative statements. 

DATA ANAtYSIS 

VHian the test data were all collected, coded and punched on computer cards, the 
following analyses were runj 

Is Reliability coefficients of the nognltl^^e tests and attitude tests w c de= 
termlned by calculating Cvonbach*s coefficient alpha. 

2, The cognitive test data were analyzed by Analysis of Covar lance (ANCOVA) , 
(Since stadents were not randomly assigned to treatment groups, the preteft 
scorea were used in covariate analysis to adjust the postcests for effenti^ of 
differences in reading ability and environmental knowledge that eKiete^* p*'e- 
eeding the treatraenc (Br and iJalli 1971 , p, 394), Means, standard a s^v.cj^ 
and adjusted means were calculated for cognitive scores of the four tteciCiiit t 
groups in each grade. 

3* The attitude data were analyzed by an Analysis of Covariance of the posttei^t 
scores uu each of the subtests for pollution and growth attitudes using the 
pretest score as covariate, MeanSi standard deviations and adjusted means 
were calculated for the four treatment groups :.a each grade, 

4, Post hoc tests were carried out on both cognitive and attitude trtafment 

group means where a significant difference between groups was founrl in ANCOVA, 

RESULTS 

Reliability eatimates for the instruments used in evaluation evealed that the 
attd^tude test w.^.s more '^eJlable, especially In the postteste, than either of ^ j 
cognitive tests. (Ccynitive test reliability was probably decreased by the use 
of a i.^hotter prete&L and the ff.nt that the test had not been pilotGd*) 
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Table 2 



HELIABILITY ESTIHATi:^ (Cronbach Alpha) . 

COCNITIVE TEST 

Ninth Grade Pretest ,66 

Posttegt .76 

Tenth Grade Pretest ,65 

Posttest ,65 

ATTITUDE TEST 

Ninth Grade - Pretest »75 

Posttest ,82 

Tenth Grade Pretest .69 

Postteat ,76 

^^OGNITIVE CHANGE ^= 



Analysis of Covariance' of the ninth grade posttest scores using the pretest as 
Wrariate showed a signifinant difference (at the ,001 level) amnng the four 
rxeatment groups* Adjusted mean scores were j^ilghest for the treatment group 
iltudying both social studies and science modules as might be expected, 
S^eond highest was the treatment group studying social studies only, third highest 
was the group studying the science module only, and the lowest adjusted mean was 
that of the control group* 

Table 3 

ANALYSIS OF COVARIANCE OF NINTH n RADE COGNITIVE POSTTEST 
SCORES WITH PRETEST Al COVARIATE = 

SoTircp M M MS . 

Within Cells 1871*844 88 21.271 

Covariate 496.822 1 496,822 23*J57* ^ ' 

Treatment 1161*017 .006 18,194* 

*p <*001 



ANALYSIS OF COVARIANCE OV T ENTH GRADE COGNITIVE - , 

POSTTEST SCORES WITH ^kEVtBT AC COV/VRlATE - 

. Souree SB pF MS F 

Within Cells 1787*977 101 17.703 

Covatlate ,613,924 I 613,924 34*680* 

Treatment 181,223 3 60.708 3,412** 

■ ^p <,001 
<,020 

ANCOVA 'f the cognitive tests of the tenth grade slow learner classes produced an 
F^vnlue significant at less than the ,05 le^el* ^^en posttest means WL*re adjusted 
i0W the pretest I once again, the highest mean score was -found in the group which 
afcudled both modules. However, In this grade ri very close. second wa? the group 
nhich studied the sclenee module only* SurprlslLgly , the control ^r^sMp had the 
third highest mean score, and the group^^ that studied only the social ^tudit 
WOdule had the lowest adjusted mean scon. > 
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Table 4 



nOGNITIVR TESTS 
Umi SCnRES 







PRETEST 




POSTTEST 






mm ' 


N 


MEAN 




MEAN 


ADJUSTED 


POSTTEST 






(30 ITEMS) 




(46 ITEMS) 


S.D. 


MEAN 


Sa^^nc^ only 


23 


13,91 


3.30 


21.39 


4,77 


21,20 


^Bo^io^X Studies 
















26 


12,58 


3,99 


23,27 


4,99 


23.86 


Sicinnm and So- 














^iat Studlea 


17 


15*12 


4.26 


29,00 


5.65 


28.11 


Conic roi (No 
















27 


13,33 


4.S5 


17,82 


5,32 


17,97 



TEMPI 5EABE 



$oimm only 


28 


17.21 


3,99 


25.47 


4,62 


24.55 


SoOlrt Studies 
















36 


13.61 


3,89 


?0,61 


5,27 


21,97 


Seienc^ and So- 














qieX Studies 


21 


17.00 


3^96 


25.81 ^ 


4.63 


aStO: 


ConfcToi (No 
















21 


16,29 


:,65 


22.43 


4,60 


22,09 



Ppat httc analysis of adjusted c^^^nitive scores , using the Newman^Keul " a inultipiq 
y^tlge fcaatj Clarified the sources of the significant difference in the treatmfert ' 

X) In the ninth grade the group whicli studied both modules Had a 
significantly higher mean than all other groups . In addition, 
the groups which studied either the science or_ the gecial a udlt 
" taodule ware significantly dlff i^ant from the control group - 

2) With the below^average tenth grade students , the group which 
etudiod ^oth modules was significantly higher than the control 
group j and it was very c3ose to the criticai level which make 
It significantly different from the group which studied only 
the social studies modu^i^. The group that studied only the 
science module was significantly hip' ^r than the control 
group.. 



Tflble 5 
COGMITIVE TiiST' 

ADJUGTyD PCSTTEST MEANS -FOR FOUR IK: TMKMT 1 PnUP« 



17,97 



Ninth Grade 



q,95r 



ina /n 
e 




3,60 

3.a§ 

2.73 



me /n 



21.97 



Tenth Grada 




q.95r 



ms /n 



4 3.10 
3 2*83 
2 2*36 



*SdLgnlf leant at p <,05 
ATTITUDE CHMGE 



Analyele of co/^rlance of the posttests for the ninth gti^ a using E"h0 pretest ai 
covariata revealed a signlflcunt: difference (at the gOl level) among the four 
treatment grpups on the growth subtest, but not on the pollutlori subtc ^ The 
highest adju«?ted posttest mean for the pollution eubteit in the ninth gr^de was 
seorad by the group studying Hoth modules s, but on the growth subtest the rouu 
studying pnl/ the science mi ^lulr, seored a lltcle hlghir .than the Joint treatment 

T:>e ^COVA of the tenth grade attitude i^st scores aRaln showed no sli^fllf leant 
dli-feianee among groups for the pollution subtest. ^ 



Similar to the ninth tirade riisults on the growth subtest there wa^ it iii|nifieant 
differenae (a't the tOl level) aoiong the four treatment groups^ Adjui^^d pbattast 
maans iiidleated that the group whlih studied b^oth i odules seored highi^^ on the 
growth' subtest and cha group which studied only th^ seienee module §€0^id highest 
on the poilution subtest « 
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Adjusted postteBt scores on the growth aubteat (whiuli shownd um^i h . ^mt 4iffarePcaa 
among groups) were subjected to post hoc analysis by the Duncan Ilult Iple Range Test, 
These tesca revealed that.* 

1) In the ninth grade average classes, studGntfl who studied both the socj.al studies 
and science madulas and the students who studied only the science mudule scored 
Bf iflcantljf. higher on the attitude test than the students in the eontrol 

gi »up» 

2) 7- ^ n tenth grade below-average classes, students who studied only the scleriee 

snd the group whieh studied both modules were signif ieanfily higher than 
■ ay gi-our. which studied only the social studies module, but they weiH not aignl* 
flcantly iifferent from the control group. 

Table 7 

ATTfTUDE TESTS 

DUNCAN MULTIPLE RANGE TESTS ON 
ADJUSTED POSTTEST MEANS FOR GROWTH ITEMS 

Ninth Grade 

T3 ' ^ „ ■q.9ir^s^ / 



45.39 

^4 ' 2,24 3,67* 4,95* 4 3.53 




^2 - ^1,43 "^2,71 3 3,42 

"^3" ^1,28 2 3,24 



T^nth Grade 



^2 -4 1 ^3 - 



q,95r,|/ms_ /n 



42.57 

^2 1.81 2.53* 3. 80* ^4 2,44 




-4 . ^0.72 _ ^1.91 3 2,30 

^1 ; ^1*27 2 2.24 

*p < ,05 . , . ' ' 

s DISCUSSION . % 

On tl ft cognlnive tests and attitude tests for each grade the groups which studied thtf 
'Hsclence ahd loclal studiei modulefi . produced the highest adjusted ^oattest /^eans and 
thus showed "ihe best performance. Theaa results suppoirt the geneifali^atipn that 
-cpordinated modular Interdisciplinary environmr^tal Instruucion okfered In both 
social studlas and science cpuraes is more effective than thiS same Lypa' ©£ inatruc* 
, tlon offered only in a iclence ar sociaJ studies course. This Is not too surprlsln'g 
sfnce students who studied both the science and social studies modu3Le stud^d the 
subject during twq elass periods of the day. This ''double ^osei' appearl ca^hiva^^ c ' 
, been partlGUlarly effective In promoting cognitive learning with avyrage atudents. 
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because the nlntli grade group which studied both modules scored slgrlf Jc^ntXy 
(.05) higher than the other treatmoiit groups, 

On«the attitude teat however, the ninth graders in the group who studAej feoth 
modu^'^s scored slgnif leantly higher than the control group only, 

Fok* the average blnth grade classes the social studies nnd science TTiodul^ii 
appeal id to be nearly equal contributors to their cognitive environment^ 
learning, with social studleg showing a lltcle higher posccest mean thm pcience. 
The r ,ience module, however, appeara to eK^rt more Influence on their en^iTGnm^ci* 
tai attitude formation. / ' " 

For the tenth grade studente, who were below^average academically, It upp^ared 
that the scJence module contributed coneiderahly more to both their knwl#«3ge 
and their attitudes than did the social studies module. The adjuated c^ijttitive 
poattest means show that the group studying science only waa but iS Iqwer than 
the group atudylng both modules* 

When attitude test scores were broken down into subtests foip' attltud^ei taward' 
pollution and attitudes coward growth, Interesting dif f erences 'f r in t\W Cio'CUl 
tost results were found* The analysis of variance of pollution p' ctesti-for 
jboth grades indicated that none of three groups receiving some Inr f.rW^tittnW 
treat'nent was significantly different from the control group * Ho>Mv^r| should 
be noted that the pretest scores pollution attitudes were cofi^.^ d^rabl^ higher 
than those on growth. This suggests that students had previous 1/ develwp>#d 
positive environmental attitudes toward pollution abatement, T ' ,i may 
tlally attributable to the effect of county newspapers which i. u cacMtly pub'- 
llahed numerous stories on air and water pollution problems Ir, ^e ^rea^ 

The weaker influence of the social studies modules on the dlvr ' pmant of ^Cti^ 
tudas may be sttributable to the multl-vlewpQints analysis "of J.acal iBmm which 
the .mater fa contained. Pro 'and con opinions voiced '"by coimnunity i©a<i$rif vrerft 
quoted aide 7 side for the students to consider. Students fare con (T<^n ted t^rlth 
questions "ot trade-^offs in regard to .ecological and econQmic or social JfAc^tor^ in 
several d^?f^i^lon^maklng activities. It appeara that the open^erided ^#lghidg^0£ 
alterna t vop . i socinl Bti f« had^ lasa direct, , positive inflaiiiice on vaJLw^s 
than did Am c ffit;lfle es.,.'.!! iments and dlscu^^^ slops which emphaalied iesQolQ|lc&l 
Impllestlori/ . KiC'^?i''d^e nhe natural sciences whlch^ undericores thi^ phj^^lea^ 
nf facts on :t ^'^ ^..vltom '^t. of man^s activities probably li^lys to^nwtw vHluii' 
optlonsj wherenb .Lnisidetatioris of eocial-polltlcal-aeonomic altern^ti^ii ^ 
broaden value, options and posslbl>^ reducfe envlrynmental coimnlttnaht ■ W^v<li^l^ha'* 
lesSi that Is the world we live In* It ^Is both' social and phyiicaij. mA If 
arp to prom6te Increasad knowledge* (and informed dee is ion-making aion$ with it) 
and morefpositive atticudes toward the environment , coordlnatad lnttr<^i^«ipli^^ 
nary Ins true t Ion. in science and social studles^rtlay 'be the ^ay * Obviouilyj. raat'i ' 
rasearch should be f rNni-icted on the cbntributlons and the' lnterirelatiort^hipi 03' 
f:h€se two subject ai^AS in environmental ^di^catlon, ^ , ^- ^ ^ ,j 

Fdr'thi Fl= J Project the treatment groups which studied the social ^'feup|l#ii 

and science modulai at the same time wire "the*' eKpetlmental groups oil whi^h Our 
main hypo this Id w6re generated* Their ove*^rall cognitive .and at^ltu4# feeifc^ 
performanca does Indicate that enviromentnl edvnatienai, raateriali whifth M 
'mainly cognitive dn its instructional approach, can be integrated Inftp ■f*i$ul#ir 
couraes In science. and social scudies to generate both Increased ,knowl#4g# Hiftd 
positive attitude ohanges. ^ * 
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KNVIHONMICNTAL HDUCATION AM) IIIlC IN 1 KKRIJ. VS1US\ST(II',S AMONCS 

attituim:, kn'ovvlk3)(;i:. acuj-^ i:mi ni , and i>i/w;f';TfAN i,kvi;i.s 

Fri^derick P. DeUuii^j Luther Klsor- , Konnath F, Vxmit^t 

immmcnon 

In 1971 the Ames Community School System, Anias, Iowa recuiv^d m BSEA Tltlu HI 
grant for the development and implementation of a K-9 unvlr^rifnrmfcflj education pro- 
gram entitled, *'Envlronmencal Curriculum Opportunity" (KCO), t\m ^urposu of i'ra- 
ject ECO was Co broadon and enrich the bane of nctivltiee coE^c^irniTij^^ tho luvier- 
atanding and> wise uae of the etwlronment. (A detailed desqrlj^Ui^n «of Project ECO 
was reported by Kiser and Fra^sier* 1977.) 

The purpQSe nf thin study was to evRlunte Project RCO after ^m^ml \tb of dk- 
pertence. This was ar^conipliehed by assessing studcncs^' grcswch in i ^> icdgc nnd 
attitude acfoss gradee , 7-9, and 10-12 and by comprtrinp, Ch^ Unwlec^ge and, 
attitude scoroa of Project ECo students with thosa of atudnric.^ in u noarby sch-uil 
syatem which had similar socioeconomic levelR and curricula <mt v^liS-ch lacked a 
environmental education program* Related objcctivCB were^ 1) m assess th( ef- 
fects of gendev on knowledge and a.titudej 2) to determine t\m ^elationsliipy ^ 
knowledge, attitude, Btandard achievGrnQnt scores and Piagetl43« l#^^ls; and 3) tr 
Investigate tha idea thatt mental transfer from outdoor to LndOiOir .icclvicies in- 
creases sharply at about age 13 years. 

The dependent variables in the study weie knowledge of the e^ivitrwnmiefit J and atti- 
tude toward the environment. The Independent variables were stmria:rd achievf^ient 
seoresj Piagetian levels and gender. Multiple analysis of mrimmp correlation 
teci.niqu^s and t-tast analysis for matched pairs ware used m^l)lw.B the data. 

RESEARCH DESIGN km PROCEDURES 



The subjects for this study consisted of a stratified random SOTpl^,'^ by gender and 
grade J of 3,408 students from grades 4 through 12 in two school ^y^'jtmB, The 
average sample size was lOO malr*^ and 100 females at each gr^idq i^v^l from grades 
4-9, and about 75 males and 75 females at each grade level frcm ^vn^BB 10-12* 

ln^ri'mn|ati^_Jor_^ata_^U^^ 

A test of knowledge of the QnvlronmeiiL ?nd a test of attitude C^Mra^rf Che envirori* 
me; t were deveioped for each of the levels £-.tudledi elemenCpry {^^$) , junicr high 
(7-9) j and high school (10-12)* The tests of knowlGdge and -ytticqdy at the ele- 
mentary and junior Mgh levels were developed by the Projecc KCO coardinntor ar^^ 
staff* and cpnalated of items that were speciEic to the curi KCiaurn Project ECO. 
KR-20 coefflclencs of reliability were 0,66 for the attitude tmt md 0*38 for . the 
knowledge test at the elementary level, and 0.79 for the atCltwdil t^^t and 0*69 for 
the knowledge test at the junior high level* At the high achpol JtwMlp items for 
the knowledge and. attitude tests were taken from Hulleman ^ who had selected 

them from a study by Roth and colleaguea (1970), The items were specif ie to 
Project ECO but were more general and global in nature* CweSSlclents of re- 

liability were 0.79 for the attitude test and 0.78 for the km^l^^m test at the 
high school lev^l, * 

A battery of sIk Piagetian tasks were administered to 358 stMdwCi in grades 4-12 
in this school system with the ECO pr'ogram. The sIk tasks ^^ra aQmmvxttion of ni?A, 
weight J and Volume (clay and cylinders), separation and control ^t: variables as 
described by Lawson, Horland and Kahle (1975) , and combinaCorl^Al Vfea^onlnB ao 
dascrlbed by DeLuca (1977) . A possible total Piagetian batC^tyr ^^Qm of 18 was 
based oh tha sunmi^ion of the six tasks. 



^Frederick P. Detuca* Departmenf of Earth Sciences, Xowa^ Stal:« ynivtaralty , hmm, 
.Iowa 50011, . ^ . ' , * , 

^Luther L, Klser, Kenneth F. Frailer, Project ECO, Ames CetwnunUy grtool&, 120 
Kellogg Aveiiue, m&a^ Iowa 50010* ^ 



Subjects 




-^^^^^ seores wer^ available for grades 4^8 In the Frojeet EGO 

■^ehaai'^^^'^^^^^^ hut not In the comparison school iyatem« Scores from the Iowa Test 
lor Eduoatlonai Davelopmant yert available for grades 9^12 in both school systems. 

DATA ANALYSIS AMD RESULTS . . ' 

Data analysis and results are reported In threi sections based on grade levelg: 
grades 4-^6| gradts 7»9, and grades 10-12* The relationships beti^^een grade levels 
ara discussed subsequently. 

GraSes 4, St and 6 

The data for the BCO achool system indicated concinuous growth in knowledge and 
attitude £or both males and females across gradca 4, 5^ and 6« Analyali of variance 
of the knowledge' ^d attitude scores Indicated that the amount of growth was slgnl^ 
f leant (0.0001 and 0,001). The data also indlcaced that males scored aignlf Icantly 
(0«001) higher than females on the knowledge test. The gender effect on attitude 
was not significant (0.05). 

i 

6orrelatlons between knowledge^ atti^ude^ Stanford Achievement scores and Flagetlan 
scores for students in Project ICO ^re shown In Table I. The data Indicate that 

TABLE 1 

Corifelatlons for Grades 4, 5* and 6 In the Project EGO Pro|ram 



Knowledge 



Social 
Science* 



clence 



Total 
Math* 



Total 
Battery* 



Grade 



4 5 



Total 



4 5 



Attitude 


,29 .36 .55 .28 , 


38 .35 


,31 .33 ,37 ,25 NS ,34 


.29 .36 ,38 


NS .33 Ul 


Knowledge 


\47 . 


50 .54 


.50 .47 .54 ,42 NS ,43 


^ ,50 .46 ,53 


m NS .4^ ^ 


Social 










Science 






,82 .83 .85 ^75 ^39 ,71 


,88 ..87 .88 


NS.41.47. 


Science 






^ \ .73 .37 .75 


.as .89 .90 


NS .34 .41 , 


total 












Math, 








»8: .43 .86 


NS .32 .40 


Total ^ 










/ 


. Battery 










NS ,34 . 39 - 


Htimber of students for Flagetlan 


correlations .range from 


41 to 47. p 


<0.0S 


Hunber of 


students fpr all 


other 


correlations ranged ^fron 


1 198 to 202. 


P <0.0001 



*Scorea from the Stanford Achievement Test. 



the correlations between knowledge and attitude Increase as grade Increasea. The 
eorralation between knowledge and attitude for combined grades 4, 5, and 6 is 0.42 
(dM92>/p <p,0001). No other variable correlated as high with actltude. Know- ' 
^iiidg€ correlated jrather consistently at about O.SO with all other variables except 
;;t6tsl math and total Fiagecian scores ' ^ , 

The data for the compa system indicated significant (0.001) growth in . 

te0jftgd^^ across grades 4^ 5, and jS, without significant differences 



Cdrrelation between knowledge and attitude was 



0,3?5,(4i^ai^Kip;^ Although a multiple analysis of variance of data;be" - ^MlSI 



tweenachbol systems ^indicated significant (0.0001) differences in favor of the 
Project ECO sy St emV^ip baseline data were available to asaess and control f6r ini^;^^ 
tial differences that nia^^ between the two populacidns. wiv^t!^^' 



Analyiis ^ 'arutic J of the knowledge and attj^tude seorea for the ECO aehool sys- 
tem Ind* ed f ' \ficant (0*0001 and 0.01, •respectlveiy) . growth aerosi grades 7, 
HctTt (0.001) gender effect on kngwledge in favor of the male 
leant gender effects were found on attitude scoresr 



8 JInd 9 ^1 J A r 
studentf 



Oorrelati.i 
for studfe ir 



Corrclatl 



mowledgri, attitude I standard teat scores and Plage tlan scores 
.^^.0 progyara^fflre shown In Table II, The data^ Indicate that the 



TABLE II 

or ilrades 7» 8| and 9 In the Project ECO Program 



Grade 



Kng w l ige 

7 a 9 



TTtnl 



Science* 



7 8 



Total 
Read* 



CbmpQSlte*_ 



Total 

Plaget_ 



7 8 



8 



8 



Attitude 


.27 ,,45 64 .33 , 


43 ,37 .40 




36 


.36 


.45 


.40 


-.42 ,51 ,42 


NS 


NS 


.41 


Knowledge 


.45 . 


49 .52 


.60 . 


50 


.50 


.52 


.45 


'.52 .56 ,52 


.41 


.37 


.39 


Total 
























Math 


i 


.79 


,78 . 


70 . 


.68 


.65 


.71 


,89 *89 .80 


*31 


.38 


.62 


Science 


r 1 








,75 


*74 


.88 


.89 .91 .89 


m 


.31 


.64 


Total / 


/ 

/ 






















Read 
















. 85 ,82 .94 


NS 


NS 


.62 


Composii^ 


















NS 


NS 


.64 



Number pf students for Piaget^ 

7;/ 



oirelationa range from 35 to 40. p<0.05 



Nuniber' of students for all other eorrtilatluns rMnge from 128 to 170, p< 0.001 
/\/;/ ^ % - 

.*Gr^de 7 and 8 scores from Stanford Ai^hle umeTt Teat; grade 9 scores from Igwa 
Test /of Educational Develi-pment. 



corirelatlons between knowledge and attitude increase from grade 7 to grade 8, and 
then decrease slightly at grade 9. The same trend is true fot correlations of the 
.st^hdard test scores with knowledge and attitude. 

- / / ' - ' ' ' ' % 

Aiuilysis of variance of the data for the comparison school indicated significant 

(0,0001} growth in knowledge and attitude across grades 7, and 9, and signal-" 

cant (OeOOl) gender effects in favor of males on knowledge^ and In favor of females 

oh attitude. Analysis cf variance of the data between school systeirs indlcntmd 

significant differences in favor of the £00 system on knowledge (0.0001) ana 

attitude (0.05), 

The availability of the same standard test scores at grade 9 made it possible to 
control for differences in academic ability between the two school sys^mi. Ninth 
grade students from both school systems were matched on their composite scores of 
the XTED and compared on their scores on knowledge and attitude. The t^values for 
comparison between grade 9 at the two school systems indicated a i^lgnif leant 
(0.0001) difference In favor of the ECO system on Hnowledge and no significant 
(0.05) differences on attitude. 



brades lOt 11^ and 12 



The results of analysis of variance of the knowledge and attitude scores indicated 
significant .(0«02) growth en both measures across grades 10, 11 and 12, and slgnl- 
^f leant (0,0001) gender effects In favor of females on both knowledge and attitude^ 



'/yCorrilatlans bety@iti knowledge, at^itudg, standard teet icorea and Piagecian scores 
iot gradts lOi 11 « and 1^ are shorn In TMble III. Tbs data Indiea^e modaraCaly 
fitrong eorralafclons (0*7^ to 0*19) between knovlNge and atcltude« 

TABtF. Ill 

Corralatlona far Gradas 10, 11, and 12 in t'lc Prujcifit ECO Suhool Syscem 

^ ^ Total ''Total % Total 

_jCnowladge Math^ Selene Read^'^ Cornposite* Plaget 

Grade 10 11 12 1m i i 12 10 31 ii 10 11 12 10 11 12 10 11 12 



Attitude ,79,74, ,75 .38 ,/^ *0 ,54 ,3C; ,44 ,61*43 ,44 ,60 ,46 .47 NS iNS NS 

Knowledge ,37 .27 .37 .52 ,41 ,44 ,62 .43 * 44 ,58 ,45 .45 NS NS NS 
Total 

Math ' ,69 .72 .69 .66,69.69 ,81.82 ,83 NS .52 .37 

ielenee ,85 ,88 .90 ,89 .67 .88 m .49 NS 
Total 

Read .95 i93 .94 NS NS NS 

Compoilte Nn,40 NS 



Number of students for Plagetian correlations range from 32 to 39 pot grad^ p <0.05 

Number of students for all other' correlations range fron 129 to 170 per grade 
P<0,001 , ' } ■ 

^Standatd scores from Iowa Teat of Educational Development, 



/ dj^alysis of vatlanee of knowledge and attitude scores of the eonipnrison ?ichgDl 
syst^ indicated no significant growch on either measure across grades 10^ 11,^ and 
12 i No slgnlfican^t gender effect or intaractlons werie detected. Analysis of 
variance of the data between school systoms produced significant (0,0001) affects 
in favor or the ECO school system on knowledge and attitude. In order to compare 
the two schools while controlling for academic ability t studenta at gridiiS lOi 
11, and 12 in both, school systems were matched on the compoiitt Fcorea on f'^e XTtV 
and compared on^knowledge and attitude scbres. The results of the compa'^ison in^ 
dlcated no signf leant differences between school systems, V 

FINDINGS, DISCUSSION AND CONCLUSIONS 

Fro.lect ECO Evaluation ' 

The finding of s-lgniflcant growth in knowledge and attitude scores across g ade^ 
4*6 and 7*9 In the K-9 ECO school system was as eKpected, If significant growth 
had not occurred, the ef f ectiveneas of the ECO program would have been In question. 
It was interesting to note that significant growth In knowledge and attitude ex- 
tended beyond the K-9 ECO program and continued acrosa grades 10-12. Although 
these findings were supportive of Project ECOj such findings per se did not confirm 
the effectiveness of the program because there were other urriculum factors tliat 
contributed to the growth. Moreover » the comparison scho61 system also ihowed 
significant growth in knowledge and attitude scores across grades 4^4 and 7^9 « but 
^not across grades 10^12. ' , - ^ . 

Analysis of variance of knowledge and attitude scores between the two, school systems 
Indicated tignlficant differences in favor of the ECO school system across al4 
.grades. But this finding,^ although 4nteresting» should be viewed loosely because . ' 
analysis of variance cpuld not adjust for initial differences in academic abilities 
between the two school systems. At the ninth grade, however, control for aaadimlc 
ability by matdhing students on composite scores of the ITED, and compaflson on 
knowleilga and attitude scores, indicated significant differences in knowledge In 



favor of tha ECO tehool iystem and no aisnif leant diCfefeneos in attitude. Thlb 
finding At the ind of the K-9 Projcr.t ICO providej strong support fer Project 
ECO In terms of its f f fectiveneaa in promotJng knowledge of the environment- 

The lack of significant differences attltudo at grade nine between the two 
school systeais Indicated that Project ECO was more effective In promoting know- 
Mdgm than in promoting attitude. This finding appeared to result froin the fact 
that the ICO program eoipl ^sizes knowledge of the envlrortnient* The contrast In 
corralations between knowledge and attitude at grades 4-9 and 10-12 suggeeted thdt 
th«re was a ne^ for more attention to attitude at the lower grades than at the 
upper grades. It seems reaBonable, however , to assume that attenLlon to both 
knowledge and attitude would be HenGflcial at all graje levels (Tanneri 1974), 

jflie Elf_qgets of Gender " ; 

The effects of gender on attltudo scores tnHlcnted that femttles scored higher than 
males at all grade levels and sign If leant Jy higher at grades 7-J and 10-12, On 
the tests of knowledge the effects of gander were equivocal at grades 4-6, slgnl-' 
ficantly in favor of males at grade,^ and consrf^t^ntlv .In favor of fefnales at 

grades 10-12. These findings auggest a need for more concern and res^areh con- 
cerning the effects of gender on knowledge and attltuc^c scnres* 

Relation of Sjores to School C^r^lcu la 

It was interesting to note that plotL of the m^ean^ for knowledge and attitude 
scores ^f or the threa grades at inch of the three levels (elementary, Junior high 
and senior high) in the EUO school system tended to paralleJ similar plots for the 
comparison school system. This rhGnomenon was bolieveri to ha /e reFulted from the 
simllarltiei of the curricula in the two school systems, tor eKample, both ichool 
systems teach life sciance at the seventh grade, physical a^cience at the eighth 
grade and earth science at the ninth g^ade. Figure 1 ihows thvi cuivei for 




T 



9 



7 



8 



9 



7 



8 



Fignre 1. Plots of a) mean knowleSge scores, and b) mean attitude scDres for the 
ECO school aystem and the comparison school system across grades 7,8, and 3* 



the means of the knowledge and attitude scores for both schnol systemi, THd a 
tilde curves are strikingly similar* The knowledge curves Indicate a dycrcase 
knowledge scores from grade seven to eight for the eemparison school ^ystt^m an 
slight increase for the EGO schbol system. Both school systems show Incruuses 
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kfidiilidge btftweifi gradiS ei^hE and Hm^ It appeari that pliyal€di ialonae had # 
fi telardlng mttrnt on both knowledge and a,ttlcude at the «lgh£h grsddt mlBUim 
to liff Bclinae at the gtvitith grade nnd earth aclanee at tha ninth grade « Stu«- 
dtnti In the ECO school ^ymhm had unilformly MchGduled outdaor ECO actlvltlis 
ae gfidii 7 and 9| and ^n]y sppradie actlvlcies at grade elgKt. * This eould h@lp 
Co explain wh^ eha ECO knowladgg scores did not deerease at grade ^Ightp and why 
the" ECO knowledge scorafj were islgnlf Ir-antly highep than those of the cpmparlson 
sehool iystim whan compared under matehed eondltlona* Thla alefa helps Co point 
out that' outdoor anvlronmontal progrfims in gineral are inherently linked to 
elasaroom eurrl'.iula and one should fixpect that paper and pencil tests of outdoor 
aQtivltiei and coneepts will be infliiitrced highly by claBsroom instruetlon-' 

The Correlation of Knowledge and Attitude Scores 

The correlatlona between knm^ledge and attitude, and attitude and scandard test 
8coraa> provide auppott for the eKiGtenGe of a slgnlfieont relationship between 
knowledge and attitude. Altbough Che use of different kngwla^ge and attitude 
tests at the elementary j junior high, and high school levels require caution In 
extrapolating aeross graa^ levels, the trend of Increneed' correlations with in^ 
ereased grade levels appear to bo much mnre than mere coincidefiee , it one aecepts 
the 'trend as more than an artlfaet of cUe teats used, how ean the trend be ex^ 
plained? 

One possible line of reasoning is as follows. Young students are inconsistent Irf 
appiying their newly found kneyledge so thnc corrilations between knowledge and 
attitude (or between knowledge in different iubjeeta) tend to be low. As stU'^ 
idents mature intellectuaily » they berome more eonilstent in their thinking and ap*" 
plieation of their knowledge, Thui correlationg botween dlffirent types of kno^^^ 
ledge as well as between knowledge of environment and attitude toward the environ-* 
ment inereases. This eHplanacion is predicated on the assui^ptlon that the popular 
tlon'of students is not ad%*eriely biased by their hopie or community life. For 
examplei if students eome frot^ a c immunity which la highly dependent on mining or 
forestry for Its' livelihood* then it is daubtfol that knowledge of the environment 
will influence actltudy to'^mtd' the nfliative aspects of mining or def ores cation* 
Suah a situation could very well lead co a low correlation between knowledge and 
attltudei «It Is conceivable that bias may be a significant factor in reducing 
Cdrrelation between knowledge and attitude. T^e greater the bias (or potential . 
for loss of livelihood) the lower the correlation. This hypothesis is certainly 
worthy of future testing. 

Correlation With Plagetian Scores - " 

According to Piaget's (Inhelder and Piageti 1958) theory of Intellectual develop- 
ment , students are not kblm to handle abstract concepts before age 12 years old, 
on an average. Lovell (1951) reporci that the majprlty of atudents can not trani^ 
fer thinking from one learning situaclon to anocher before age 13 years old^ 
Theae findings auggesc that a lomewhac sharp rise in test scores should occur at 
the seventh or eighth grade level, with increasid correlations between Pl'agetian 
acores and knowledge and attitude. The data in this study indicated a sharp rise 
in knowledge and attitude scores occur at the ninth grade level, and although p 
noderately strong correlations were found between Piagetlan and standard test 
acores^ the ea^ected high "correlation^ between Plagetian scores and knowledge and 
attitude were not found* The question of increase in ability^ to tifsnsfer thinking 
from outdoors to the classroom and vice versa at about age 13 years old has 
neither been confiraed nor rejected by this study- - 
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CONTEMPORARY AMERICAN ISSUES^ X 9TU GRADIJ SOCIAL STIJDIES COURSE 

Karen S, Hollweg 

f 

"lesuts" ot "pfoblemft" couraos are offered In many flccondaify schools. Typically 
th#y are t^ucht (1) as lurvey courses* reviewing the varlepy of issues that faee 
our nation, ©r.(2) is courses In Inductive analysis In which studenta are pre- 
sented with an abundance of primary source material repregentlng oppealng sides 
of laaues and are then asked to aualyze the Information and propose the best 
iolutlons» or (3) as a eombinatlon of these. ' 

In 1976 » Jefferson County Schoola began a revision of its Gontemporary A meriean 
Isaues eurriculi^. .1 became Involved Irt this revision hoping that the course 
could more than just a survey course or a class emphaiilzlng analysis of pre- 
sented material. 

Citizens are rarely* if ever, presented with pros and eons of an issue neatly 
spelled out for them, They have to rely on Information presented by the media, 
printed reports from government agencies, businesses, or special Interest groups, 
and their own sleuthing ^to got beneath the surface and begin to understand the 
different sides of an issue, . 

My hopes were that Contemporary American Issues could be tedesigned to eKp/ind 
the^ students ' experiences beyond their suburban school environment and to arm 
them with the social skills and eognlclve abilities necessary to find oiit about 
and deal intelligently with current issues. Now, after two years, of work, we 
have gone through several drafts, identified resource materials, piloted our 
ideas m classrooms, and finally produced a curriculum guide^ which li currently 
In use in 13 schools. I would like to share the result of the revision with x^u. 



COURSE GOALS - , 

eantem oorarv American Issues , a 9-weak social studies cou«e for. ninth graders, 
began with two main goals i (1) to increase students' awareniss of current is- 
aues, and (2) to enable students to develop investigative and analytical sHliis 
by finding out about and taking stands on Issues^ of interest, to them In the 
Denver metropolitan area- From the outset, we sssumed that these goals could ^\ 
best be achieved by providing itudents with eKperiences that would require them 
" ^aetlvely to explore and investigate Issues 4n the Deftvar met:eopolitan area, > 

In leneral, the students' of suburban Jefferion County (and, I believe, the 
population in get^eral) perceive Denvir as the city "over there, W addition, 
laany feel that most. If not all, "evils" eklst in or emanatfL from Denver (e,g,, 
crime, poverty, air pollution) . The fact. that we, as suburbanites, depend on 
the urban center for goods, services, recreation, and the like and that we are 
part of the metropolitan area (both its positive aspects and Its problems) is 
nDt perceived by many. Because oi this situation, we decided a third goal •; 
neeesaary if we were to achieve the first two, The course would have to (3J - 
aGqualnt studenti with the urban envirohment, If they were to be able to identify. 
Isiuei of a metropolitan nature and draw on resources throaghout the metro area 
In thiir Investigations, ^ 



-MM 



Althoygh each teacher adapts the course slightly to fit his/her particular classes, 
all of "the olasses contain common eliments. The following description of ^ihe^ ivj^r^^^g 
eaurse is a composite, drawing from the experiences of teachers throughout the -v ;^^^^^ 

Thli quaiti©n:;i« rocw of the first two weeks of tha couese;^ Seu||ft|l|^^"^ 
the ansWer by rc^lng^^^^ and petiodicala, listening to the neWgr^WCI 




ted to ERIc/si^iEAC , Ohio . S tate^Uii 




Tha Urtan Exploration la o 4- to 5-liour field experiencft in wlildi ainaU groupfi 
6*-5 ninth gMderSj accor panldd by trained Senior Leaders , travel' to do^town 
Denver using public tranaportatlon, esperienco the city on a work day, contact * 
many different people thrre', ^nnd from theU obBervatlons and conversatlonB 
laarn about many eurrent issues. This activltyp baaed on a list of scavenger- 
bunt*like itemii requires atudents t,o observe and talk to people Invplved In day- 
Co-'day life in the city* recreational activities, and the city's buainessea. 
Each "group must also complete one Item that requLras eKtended observations 
Md/Jt an indepth Interview* Saniple items are listed In Appendix 1, The curri- 
"^oi^ guide contains over 75 items, and reachers and students are continually 
adding new onest, 

ttiti up to three or four clL^sses going downtown on one d^, ^logistics and advance 
planning are most Important. To avoid over-loadlng any one of flee* individual * 
'©r area of the city with studenc Inquiries, one of two strategies Is used* 
Either aroall groups choose and sign up for difforent inems (so .that no two groups 
are doing the same item) or each small gruup'u movement is restricted to a 
designacnd section of the downtown area tso that no two groups are coVerln| 
the iame ground). > 

Parent permission slips, class release formsi and communication. with the admini- 
stration end faculty are a triUat, as with any field trip arrangements. Senior 
Leaders must be recruited from neighboring senior highs and trained. (District- 
approved procedures and suggestions for handllni all chase details are provided 
Jji the curriculum guide .) ^ 

By the time students have completed an Urban EKploratloni they have begun to 
acquire and develop skills for getting around downtown, asking questions and ^ 
interviewing adults outside of school, and finding out about current issues 
(AppendiK 2). Each group will have become familiar with only one segment of the 
urban envlroiment, but follow-up 'class dlscussloni present each class wi^h a 
kaleidoscopic view of the many dlfferertt aspects of the city that students ex- 
perienced^ and enable the students to perceive more vividly a , variety of issues. 

HOT DO WE INVESTIGATE AND EVALUATE, ISSUES? ' * 

In, the third week, the class begins an In-depth investigation and evaluation of 
one current issue. IdeElly, the issue is ^chosen collectively by the studencs and 
teacher based on their previous experiences and discussions. Issues chosen in 
this Way will obviously reflect subjects in which the students are ft6st Interest- 
ad ^nd find Worthy of their efforts and topics that are In the lore-front of 
public opinion (e.g., the drought of 1977? how we will be affected and what we 
cian do abour it; or air quality^ what are the causes of pollution^ how bad Is 
it really, and what can be done about it?) , 

It is also possible for the teacher to choose unilaterally an Issue for class 
investigation. This a^ernative Is usually taken by the teacher who does not 
feel comfortable with fevestigating current Issues due to lacjc of claisroom - 
experience with this apptoach and/or lack of familiarity with community resources 
To aid such a teacher, the curriculum guide contains background Information, 
suggested teaching strategies, and lists of possible resources for land use_and 
old age issues. Class Investigations of these Issues are most successful if 
the teacher, In introducing the iffsue, relates It to specifics that the students 
have uncovered In. their Initial activities and eKpleratlons (e.g. , the Increasing 
number of houiing developments which are using up the open land In the foothills * 
* the difference between the hlghrrise buildings downtdwn and the single-level 
structures In the suburbs, the senior citizens whom students met In the city, 
the new eld-age home adjacent to the school) . 



RagBrdlesB of tha lisue chosen, the claas Invcetlfiotlon Involves identifying 
apeelfic qufBElons that need to be anawerBd, cpllecting as much Infeenifltlon as 
pessibls about the Issue, and finding out the opinions of different fadtiom 
and the reasoni for differences in viewpoints. SinaH groups of students are 
fortned to InvBstlgBt^ different aspects of. the issue. Class -Eima is spent plan- 
ning and organizing, drafcing survaya and Interview «protocolfl, and Identifying 
sourcaB of Information. Parlodically the small groups share thair findings with 
each other, and the claga diieuaaeB its protroas. 

Friniary itudent reference books are the telephone booft and InveiCipaclnR Your _ 
Environment (Addlfton-Weiley) . This book, the closest thing to a texc^ook for- 
the course , contains suggeBtlons for planning ..Investigations, aurvey-lng, doing 
interviews, and collecting ■ome kinds of technical data, such as air and wa|er 
qualiey tneasuretnants, n^lse-^eval, population and land use statistic^. Students 
may use any aection of Che book that is uoeful t^ thetn, ^ ; 

"Hcmework'* consists -ot doing smail group work that cannO^t be done during class 
time and may incluae maklni phone calls, collecting data, or vlsl&ltig govern- 
nental agencies. 

The teacher serves as an ad hoc mmbkv of each small group. He/she asks questions, 
makes auggaatlons (which the gr'oup may or may not choor,e to follow), and .monitors 
the progress of >iach group. In addition to helping resolve problems that arls» 
the teacher's most aFltleal role Is. to make sure that the Information c«lleflted is 
appropriate and will answer the questions the class has posed, that all Viewpoints 
of the IsBue are -being sought and considered, and that the small group* have oppor-. 
■tunl,tle6 to share thel^ findings so that the class doesn't lose sight of the who^e 
I Issue . ' 

"when the class investigation Is complete, the ■tudents are responsible # for Iden- 
tifying and presenting their findings to an Interestad audience. This nay be" the 
general public (via a riewapaper article or letter to the editor) , the student 
body (via the school paper), or k spaciflc gyoup within the c,ommunlty. Recently, 
three clasaes that chose to investigate the racoiranendatlona of a school district 
task force concerning rodiatrlctlng to alleviate school overcrowding In areas of 
rapid growth, collectively 'prBsented their findings to the school board at its 
nonthly neetlni. ' _ . 

In the end, each studertf. has access to every thlrii learned during the Investigation 
By all the other class members. Despite this common base of information, 
entB tudents reach different conclusions because they weight the 'findings and sift 
the Information through different sets of values. Generally a culminating class 
dlseusBlon la followed by an activity requiring nach student to gtate .his/her own 
stand on the Issues Investigated and his/her. reasons for taking that stand. 

llJDlVIDUAL INVBSTIOATIONS . , 

'•The final 3-4 weeks of the course are spent with class meinbers Investigating '« va- 
riety of Issues. Working as individuals or in si?all groups, students chooaelssuiB 
of special Interest and import t6 them. Using the ■kills learned frpm the class 
InveBtigatlon, they each plan and carry out an Inve atigatlon, coiianunlci^te tfleir 
findings, and take a stand on their chosen Issue. -The topics chosin by- students 
for their Individual investigations .(Appendix 3) indicate the variety of Issues in : 
the phyaleal and social environment that may be Investliated in any one class. . . 

OUTCOWEs W THE COURSE , , . ; . V 

The outeonos of this course are best summarized by ""dent'^dback^from the pilot 
•classes. When asked what the most important things were_ that they had J.earneo, ^ 
■tudents wrote r . 

"...that there is a lot more going on in our coimunity than 
: 1 thoiight," 



...how, to g€t In touch Irlth pepple to find out Information*" 



"t..thflt dewnfcown^is not a slum area." / » 

"•..how to wopk with people and find where, to find answors." 

"I lia^nad riiat aiiybouy can Investigate and learn soni#thlng about 

flh isaui." . ^ ^ / ^ 

/ • ^ , 

Such fiidbfck and the qusllty' of itudenta' investigations Indicate us that 
ConCimporflrv Amerlcah Isaueg doea ifldead achlfevfi th# goals "it is Intended to. 



Another mtagurt.uied in Judging eourils of this kind is ^©inmuni|y '^feedback. 
Prinelpali and teachers have received phone calls and corornantr from parents 
and cowunlty membeiri which have been eompliniintffry hi the manne*r In which the 
studants have edndueted themielves and which have coramended the teaches iot' 
educational t^eriences they have provided students. 

gcfi temporary ATrertean Issudi enatjlts pupils to develop skUlli that will be useful 
t© them in iearning about and evaluating Issues throughout chelr livas. Both 
^ students and teachers fli«h thia an exciting w4y5tfa learn. 

Tftf following tea^Her a made majQr contributions to the development Apd Implemanta- 
tiito"6f igoneeft ^rary American lastiea i Doug Thompaon,- Bill Brauns Faith Gunt^herp * 
Stiai Roberta* ^ . , , 



tfPEHDIX 1. S^LE ITmS FOR THE URBAn' EXPLOMTION 

!• Find a songliird alnglng and bring back proof that you did- 

2* Go to the oldest fthurfch that's still In use and prove^you ware, there. ^ 

3* Bring back a cQntalner. that held food served by a restaurant that has ipeala 
ebsti^g $14 and mere. 



4. 
5- 
6, 



Find an apartment for rent ahd find rfut how much It coats 

^ ■ ^ ^ ~~ ' 

." ■ ^ . 

Bring back a used Greyhound bus ticket. , & * 

Find soma senior citizens playing checkers, chess, shuffleboard or engaging 
in a similar .pastime and bring back something to' prove It, 

7, Find an* gxample of extreme poverty* Bring back something representatlvi 
of it or proof of it* ' . . * 

S* Find out how many trains arrive in Denver each day and what they^brlng. 
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9i Leek out of a wlnddw at .the top'of' ons of 'tfio talleiC buildings and bring, 
bfl^k proof thats-|iau-d^d It, i ^ ^ 

10. ^ TlylPg ba^k a ,tintacift of a gquld or octopus, 

1. ' bring back a strip of. ticker tape. , 

2. find a faetory and bring back a product aample. ^ 

13. Pk'< an effJLee'Blullding, describe it, and find out what kinds of builneBsea 
' ' oceupy moat of the of fleas in the biiLJdlng, * 

^ \ ' ' * ^ V' 

14. '^Ind out what eonventflons ara In town.^ 

11. .You havan't eaten for ^hree days and you have no monoy. Find a place^ to 
\^eat fegally* Describe the food that was served, 

16, You are a^iank president., Vou would like to live downcpw^, within fl wile or 
two of your bShk, You can spend about $1,000 to $l,500/month en hQUSlng. 
Describe the place you would choose^ to live.. . ' 

17. Find a small business (NOT a chain icore or restaurant) that appeari tp have 
quite a few eustomera. Interview the owner or manager to find out what 

the idvantages and disadvantages* of a downtown location 'are , (You may need 
to make an appointment . to return at a more convenient time,) 



see ' 



18* Interview 3 people who work In Denver and live in Denver. What du 

as the advantages and disadvantages of working and living In the city? 

10 Interview 3 people who commute into Denver*^ Firid out how they commute and 
what they like andadisllka about it. Have they eonslderfd inovlog closer %q 
work? 

/' 

20. Find out what the Denver Urban Redevelopment Authority Is and_ what projects 
' ara cuirently under^ copatructlon. Interview^ the people living In the 

construction area to learn how they fatf about it* 

21. Interview a Denver Policeman. Find out how he feels about working in the^ 
Inner city. ' ^ 

.i2. Visit the office of a government official. Find out what he/she beileves 

/ ■ v^'^' is the most Important eontemporary isiue* , ^ . \ . 

23, falk to a cab driver^ and find out hie views of downtown traffic conditions. 

24, Talk to a priest or minister of a nearby church to find out what ha believes 
* is the number one environmental issue. 
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APPENDIX 2 

responses" OF STUDENTS TO URBAN EXPLORATION 
IN THREE PILOT CLASSES 

, PBRCENT 





tot the 

first 

tl"»e 


= — -L j 

got experience 
so that I can 
do It better now 


Z went downcown # 


13 


85 


X rode an RTD buses 




35 


I usid a map to find my way around Donver 


52 




- -— -- ^ , — - , , ^ _ , ^ _ , _ -r ^ 

I talkid to a polftlajan or public figure 


50 




1 talked to an important person dpvmtown 


50 ' 


17 


I talked to an average person who Uvea In Denver 

f ^ — ^ - 


28 


45 


I talkid to an average person who vorks In Denver 




48 


I want tnto a government offlee or building 


37 


40 


I went Into the office of a big business or bank 


38 


52 


1 went Into a church or religious building doumtoim 


18 


18 


I went into a plaoe that takes care of needy people 


18 


10 



203 m 



jlf?; > ■ ^ ^ "•■9 V51 

iTsk STUDENTS FOR, INDIVIDUAL INVESTIGATIONS ' ; ^ 

. Findings Communlca^ 

'^M^- ' ' f'"h Major Sources of Informaeloni - ted to; , 



tovpr event 



^Doctors, nurses, a Judgp, soGial 
workers, a local TV repertsr who 
had done a special on child 

;,Maasi}rtmants of pollutant leveli 
in wafcer, county health depart- 
ment i 

. \ ■ 



t^^hfi^vat^t quallty^ 
. iKCltar Greek good 
^Mou^-to aupport 

■^WilX the DaAver alr*^ Denver newapaper, airport plan- 

^il^rt^b^ able to handle ning office* Colorado Department 

IgiJiefticifflC: ptojeetad' of Transportation, 
^>tw the year 20CO? 



the -year 

l0«p|^o bums survive 
^dovhtipivn And what is 
w being done about 

metB? - " 



|i Vhat Is being done 
jL^^^l^pyt teenage alco- 
^^.l^tsia in this area?. 



WiU'tbs noise ordi- 
oaoet restricting 

vaowreycle use re^ 

A duce^npise? 

; AXB th%re plana^ for 

laore teena|a recrea- 
1 tlonal facilities in 
'^..thia area? 

divorce a major 
^^.cauae of people mov- 
r^ulng io. often? * 



The bums, soup kltchena, social 
iervlce agent*iei, city planning 
department j buslnesies in the 
skid-row area, - S 

Alahon, Ala teen, ichool counselors, 
Colorado DeparCmenc of Motor 
Vehicles. 

Measurements of noiie levels from 
various sources j motorcycle deal- 
ers * neighboring city goverraiint 
with a noise ordinance. 

City piannlng department * existing 
owners of recreational facilities, 
teenage rf^ 

Real estate offices , moving com* 
paniei, social service workers , 
neighborhood surveys. 



'ik'fym^Lti a difference Health food stor& and super 

pipl^gii '•organic" ' ket managers , nutritionists. 

iht^Q&B And "super ^ ' ' . 
.^^Mfkifc** 'foods? t - 



mar- 



Child Care class. 



Local chapter of 
Trout Unlimited,* 



Con temporary Ameri- 
can Issues class. 



Contemporary toeri- 
can Issues &lass. 



School Newspaper . 
City Council. 

r 



City Planning Depart- 
ment. 



A family living classy 



Latter to the editor 
of local paper. 
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?iK8N!Jii5t4i^OES-TEST (EIT): A NEW ASSESSMENT INSTRUMENTS-^, 
I'^'ifiifflf^'V.t-IlFOR' ENVIRONMENTAL EDUCATION ' ^ 
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VJ XNTRODUCTIONjAOT: RATIONALE 

EnvftoMMtal ^Cgl8i3-*-A Valuei Crisis ' . ' 

fe<-\Not too' long figo we celebrated th's 200th birthday of our nation. These past two 
^|i/^eenti'rlc*5 can be characterized as a period of phenomenal gfowch— a period probably. 
fe*?^^i«ffiatGhed by any civllliatlon in the history of humankind.^ Our 200 years of pro- 
p^uIgrMSp^howayer^ were not aecon^liihed without eKpense. The old maxim that "y^u get 
^ftt#nethlng^ff or nothing" or as Barry Commoner has labeled as his V fourth law of Y 
^i4^^|.g^lpgy"__j»»The^e's no such tiling as a free lunch" — was never more appropriate 

^Conmoner, 1972), Simply, In the process of achieving a phenomenal pte qf iroyth ^ 
i^ra^placed excessive demands on nearly all ©fi our environmental support iyatems, ; 
mf^^y^ /r%^ ' ; ^ ^ ^ ^ ' . ■ ■ ' ' /. 

SVr^^^^^'i"^^ years we are finally beginning to realize that responsible ^ 

^environmental decision-making is no simple matter. If detisions related teenvir- 
onmenVai quality were solely questions of a scientlfle/teehnologieal natures the 
'"^^^ Is "right" migl\t. perhaps be^ easier. One could, as an 

i^^' e^taaple, 'use cost/benefit analysis and make a relatively objective. decision baied 
t^feoti^.tlie fact^^ at hand. It is my opinion^ however, that any enylronment- 

l|" .?r related: decisis totally on aclentlflc/ technological considerations, while 

' -ignoring ioelai.^ and societal valueSj is eKtremely shortsighted » naive, and 

destined for failure. No plan for envlroranental action can be implement effec- 
tively thou t the sacrifices and full cooperation of society* On the oyier handi 
no Intillig^^ will — br should for that matter— cooperate ^»lindly a:xW^^ 

without an under of why. they are being asked to make those sacrifices. V 

rtevlrbhfaental quality is, in my opinion, at least as much a social issuf as it la 
a scientific/technological issue. Accordingly^ environmental decision making at 
all levels, must include what Harvey BrooHs has referred to as the "fragile," 
: "humane," ^*lntangibles" or " (Tribe at al, , 1976), ' ^ 

That, the so-called "environmental erlslb" im a values crisis can hardly be dis- . 
puted* ttiis is not to say that Americsns do not value their surroundinis^ end the 
tfesoiircei which they contain, A survey conducted in 1975 by Opinion Research Cor- 
poration In Princeton, New Jersey, found that even during a time ©r recession, high 
ynemployment and rising fuel costs, a majority of the public did not want to see 
reductions in environmental itandards in order to solve our^ econqmic and energy 
^problems.-— Amer-ieansl^oncern^abo^^ environment pe rsist s it seems—but so 

do, unfortunately, the powerful consumption drives that antedatrpftr^'thMonMB^ 
drives which even a recession have not dampened. These values— our cherished llf# 
style which, for the most pkrt, la based pn a growth concept and our desire to do. 
something about our deteriorating life support systems— are in conflict." 

The Hature of our Environmental Values Grisls . ' 

Clearly, different valuei have dominated society at different times 'in history. 
Duririg the earliest' period a personal survival ethic was dominant. At another time 
in the history of our nation a work ethic prevailed. At present a growth ethic 
dominates. In my opinion and that of many othefs in the field of environmental ; 
education,! it is time for a new ^thlc to preva,ll-^an environmental ethic. 

The development of an environmentally ethical citlzenrr is a qualitatively signifi- 
cant step beyond invlronmental literacy— a major goal prior to this .cima. I belie v 
that one who li anvironmentally ethleal is at least as knowledgeable as the environ- 
mentaily literate person but in addition exhibits a reverence and respect for all 
fenvirownents— natural and manmade. In addition, the environmentally etjiical prnvBon 
I believe, is motivated to change his or her life it^le to ensure the survival qf a 
quality environment- lor all living things, I ^ 



^Louls A* loiii, Cook College and Institute for Science, Technology, and Social 
Seiance Edueation,v^utgers " The State University of New Jersey, Hew Brunswick, 
New Jersey^ 089D3, > ^ 





^|^W|g^j|gjggi«j^^^^ values issues.of a par- 

^^jmm^Mio^m^^'^^^^^^^^^^ definition you 

iy«taife5S^i$J^ Idwa, concepts and so on^ I 

with values, dacislona rs^ardlng 

™«,.ia«.4«n ef^blllzation, nuclaar power, energy 

^„etlon of natural resdurees of all 

nvirbnjrient-related deelsiona, we are in 



'yj^utiatltfA'^^&nd Environroental Valuas 



?^S^iio^;'&;^-:iiptoach environment-reUted ethical value considerations in jdupation? ■ , 
v":;,iirwS appreieh values as atsolutes as In "character education, Tor ••socialization 
ii|iuSt?on!" do We teach that nuclear energy Is too d-i«°»%"S,'Jf ;-!!,Pr - 
|:u:W.st not be used under any circumstances or, do we teach that ■ 
- must be banned not only In America but throughout. the world? ^Do we, 

^^^teach that decisions are reUtlve to an individual-s value 
having, eqbal merit so that one cannot make Judgtnents of another's action? " Jhls ., 
"values free" clarification- approach becnmes the student's future decision-making 
inode. does he or she condone a policy that states "everyone is free to use--or' . 
abuse--the enviroriment| in his or her own wfty?,' ' I 

■i^lie cognitive developmental approach of UwrencB Kohlberg. I believe, provides! Che 
basic framework for developlni a highly effective education model for preparing 
■Btuients to deal both with our urgent environmental concerns and to instill an 
environmental ethic, which should result in more effective and environmentally ,, 
sound decision making. The basic idea of Kohlberg's theory-is that people--as . _ 
S mitute pSyslcally and cognltlvely-also mature In their ability to make moral 
Judgments. That is. from infancy the child develops from a totally egocentric 
iiiitatlin to more mature stages in adolesc,nc« and potentially principled levels 
in" adulthood. At the prlntipled stagos reasonini is based op a primary ooncern 

universal Justice and equity for all. Although cognitively "P-"e, develop- ^ 
ta^t in much of society is arrested and limited to reasoning based on respect for 
authority and conforming to or following social rules and order, 

Rasolvlng Envlrompantal Confllet 

Hot only, In my opinion, are environmental issues moral/ethical ! ^^^^^ 

addition I suggest that the bulk of our environmental problems s ten,. from. the fact , ^ 
"Sat we have blfn making 'environment-related decisions and exhibiting behaviors 
SSlc^lof Kohlberg'a^ lower, aelf-serving/self-lnterest stages at the expense of 
our surroundings and our resources." 

.' -riia basic idea and a fundamental goal oi education programs based on . . . V 

-^^^Jq™^nd=upward=progrls^^ of cognitive structures through ... 

rSdlviduar^arniSg^Ki^iences and irite^ctlBn-fffflrhly^a ^l r om^^ ^ 
J^r^anvIrJnmental education, this meap that if we can P"^"« f P^J^^J^^^^J^J^^P ■ ^ ? 
aJudlnts advance t'hrough the stages mfere quickly and to t»^fi!.^i8h«st potential. ^ 
then 1 maintain thatr environmental conflicts can he resolved more " l" 

• ■Vffi de™iion makers at all l.v.ls will make more environmentally ""f . ^^jj^jf . 
tSat since reasoning level is related to .actual behavior, society will begin to 
behave in' a more environmentally responsible manner. 

Wcolliague. Janey Cheu, presented a paper earlier '«hlch described "^"^Ji;!"" ' B. 
■'Sdal based in par? on Kohlberg's theory which we developed and «-P|f ^^Jj^ ■ 

using- In a curriculum development project at Rutgers Unlvetsity. That pnper is . 
■' also. Included In this volumep Editor), / . iff ^ . 

\ If M 1 contend. Kohlberg's basic philosophy and jpethodology are ■PP"Pjl"j! ft 

"vl~Ll education. Share do we begin? How can we ^^t^f^Jhe maturity 
, level of our students-for that .matter anyone.-when it comes """Ji^JJ/jli : 
' reasoning related to environmental decision-maklng? How can f"'"™;";^"*' 
■. iucQasafSl our efforts And programs are to promote more environmentally and , 
ethically sound .decisions? 
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As a part of a major study conductsd In 197S and 1976 (loz^i, 1976), I devfrloped 
aniinstrument called the Inviro^^ Issues Test, Tha Envlronnjantal Isiuea 
rTeat^i.or EIT, is baied on a similar instrument developed by James Rest and his 
\c6lifei'guea at the University of Minnesota. While Reac's Defining Issues Test wai 
developed to detemine moral/ethical reasoning developmenc related to general 
social Issues/ the Environmental Issues Test was designed to determine a similar 
kind of development but In an environmental context, 

IHife BIT eonslsts of .five moral dllennna stories deallni with the environment and 
the respondents decide what the tehtral character or charaeters should do in each 
of the stories I a condensed version of one dilemma is attached. In addition, for 
each of the stories* the respondent is requested to evaluate a set of 12 issues by 
indicating how -important each issue Is in deciding what the ma^n eharacter or . 
'eharacters should do* That is* the respondent rates each of the 12 Issues as . 
being "of-great importance," "of much importance," "momm importance,-' "little 
Importancei" or "of no importance." For example, in one dlie™a story bashed on 
the Four Corners Energy Complete in the Southwest , a group of toerican Indians is 
fpced with a\ decision about whether they should sabotage a power station for the 
sake 5f environmental quality. In this dllerana, the respondent roust; 

1, Decide whether the power station- should be sabotaged' by responding either 

"yes",\ "can't decide," or "no," - _ _ ' \ 

2* Indicate how important each of 12 Issues Is In making chat decision. 

For example: 

a« V^ether laws are going to be upheld, 

b. Are the Indians willing to risk getting shot or going to jail for the 

chance that blQWing up the power station might help? 
c* Whether the power company's righ-cs ownership must be respected? 
. , .and so on through 12 issue statement^., 
3. Rank the 4 most Important issue statements in priority order. 

For example: issue statement _3 might be most Important | issue 8^ second 
. most important; issue IZ third » and issue 4^ least important. 

Each of the issue statements for each moral dilemma was developed to exemplify ^ 
some dis'tinctlve characteristic of a Kohlbarg stage and are keyed to stages 2, 3, . 
4, 5a, 5b j and 6. ' For ,each of the stories the series of issue statements also 
includes an^ "M" statement or nonsense statement and an "A" or anti-establishment 
statement- The "M" statements are meaningless and are used to determine if the 
respondent is guessing or If the response is based merely on what, appears to be 
impressive or intelligent-soundlng phrases. The antl-establlshment statements., 
are considered to be at stage ' 

Because the EIT deals with moral issues east in an environmental context and be- 
cause of its similarity to Resets Defining Issues Test, the EIT can be corts^idered 
to h^ve "face yalldlty." Nevertheless , it was considered .important to establish . 
-ghM^ranbaoh-and^eehl fl955) and Rest (1976) refer to as construct validity. 
'The validation of ^nne^r^^fg inrrt i Ht !L a vMenefr.^ " rnnRfruct valida- 

tlon" in which the theoretical implications of. the constructs are tested. In this 
case, moral Judgement is a psychological construct which, according to theory, re^ 
presents different organizations of thinking, ^ The purpose of the EIT, then, is to 
gather information which is indicative of the Inner thought patterns and processes' 
of the respondent. 

Following the procedures established by Rest (1976), the validating criteria for 
the Environmental Issues Test werei ^ " 

1. Test-retest stability. 

2*' Age trends, 

3. Correlation with attitudes on current environmental issues. 
4- Correlaclon with comprehension of moral concepts* 

5. Correiatlon with existing moral judgement measures .(Rest's) , 

6. Increases in moral Judgment test scores after eKperlenees which theoreti- 
cally should aecelerato the developmenc of higher stage judgement* 
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feVsevei^^^ partieipated in. the lengchy proeess of validating 

' ' ' 38 aM^^ in grade 12 



,„-.,vh116 college undergraduate itudents— Juniors and seniors \ 
^^^.^,^^^tYl6t the college students" were majoring In a field considered to be part of 
$\:ff^^itoTm&ntai studies whereas |6 were mAjoring in jin area best deserdbed as Che 
^^^liw^nitit^'^ /a> mor^^ detailed description can be found elsewhere (see ^doctoral dis- 
f ^0iii^^t±m^ iozz±t 1976), _ - , ' ' ' - ' ^ ^ 

jt^^-'jK gCcyglng the Environmental Issues "Test | 

It' . ^ * ~ • ■ 

|l^v'-The score one achieves on the IIT is called a "P" "score. The "P" score can be 
iSl'/ -taterpreted as the relative Importance a gives to morally principled eonsidera- 
'^' tions in making moral Judgments.. This score Is eKpresied as a percentage. Simply: 
, ' p . 5a + |b 6 ^ i 

where the numerator represents subtotal scores from stages Sa* 5b, and 6| ,whleh are 
V the three highest stageB In Kohlberg's schema, l,i, the "principled" stages, 

i ^ " . : - ■ ' ■ 

' Test-Retest Stability 

To determine the test-pretest stability of the EITj the instrument was administered 
to a group of 40 n* \th grade studentSi Although it would have been helpful to 
Include senior high and college studenti alsOj these groups of S^s were not avail- 
:able for two separate testing periodi. 

The elapsed time between the initial administration of the test and the rates t was 
,7 day a. That is, the EIT was first admiriistered.on Monddy and again the following 
Honday at the same time, in the same classroom^ by the i&ne classroom 'teacher. 
The test-retest Pearion product moment correlation for \the EIT was »84. 

Age Trends * 

^ If the IIT is valid it shouldi among Qthey things, effectively distinguisli among 
groups who because of different levels of development should also be at.differenc 
levels of moral maturity. Simply* if chronological age is\ at least a rough indi- 
cator of overall development * then older, more educated children should achieve 
higher acorea.'on the BIT than younger chlldrtn, \ 

■ ' . \ ' • - • ■ = 

. 'The EIT was adrainisterid to three groups of S^si college student^t Wlh school 
students (twelfth grade) and junior high scheoi students (nia^h grade) Table 1 
shows how the IIT di^f ferentlated amoni the three groups^ (N"ij3)* ; 

' ' ^ . ■ \iv- ' ■■ • 

l!/ ' TAip Is STUI^NT GROUP DIF?ERENCE ON SlT \^ * 

Stage 2 Stage 3 ' Stage 4 ^ F 



J H S 


X 


9,75 


y.l7 


H-39 ' . 


SD , 


5.57 


13.66 


S H S 


X 


9*78 


19.70 


K-38 . 


SD 


3,94 


. 10.52 


College 


K 




15.10 




SD 


4.38 


10.29 


Environmental 








Satenci 




7.33 


13.21 


' N-60 


SD 


, 4»41 


6.44 



10.21 \ . 13.16 

29.19 \ 37.47 , 

14.98 \ 16.7fl . ' .; 

27.91 \ 50.43 

15.67 \ 17.06 . -^^iS 

27. bl 33.23 

16.21 ^ 15.05 

,■ ■ \ : 



.1'-) 



Table 1 clearly shows age trends of increased use of higher stages by more developed 
md educationally ivdvanced students. The highest "PV scores were achieved by the 
college students (^■50.43) p the second highest by the twelfth graders (H»37 ,^7) ^ 
and the lowest scores were achieved by .the Junior high sample (H«<25.30) . \ 
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.>A.©ti@-way analysis af varianea wm computed to determinf if the differencas amofig- 
" ''p'*^ scores for the three groups wire iignlflcaflt. This analyaii ]fleided_fln F 
value of 37^73 which Is significant wyll *OQi level* / , 7 

rf^i \ The scores sehleved by each subgroup were subjeetad to further- statlstiesl analy- 
? .IJ.^sls uBlng thm extrraely conservative Schaffe method for multiple contrasti* rhafc 
li analysis also confirmed that the differences among means ware sigwiflcanc beyond 
^1 , the :001 level. , , 

? i^ s^^atm mman^QOTm was calculated for the Envlronmantal Scitnce majors* Wis 

group achieved a mean of 53.23s the highest mean seore achieved on the liTi 

ft--'-". > > ' - ' V ' ■ ' ^ ' , ■ ' ' 

.^^^^^^^^^^^^ Current Envlromaental issufii 



i 



i 



il-V Slnie moral reasoning as defined by Kohlberg Is very strongly related to both 

moral dey and cognitive developmenc, one might queation whether th^ Elf la 

aiituaWy Masurl^^ Just a value-neutral Intellectusllzing skill only and not one 
v ,*vr fe^^^ moral value commitments. I| the EIT Ifi also tapping the £a* 

fr^'^^ general environmental value system, the BIT scores achieved should correlate slg* 
' ' nlfleantly with s achieved using other teats that purport to maature attttudas 

and values in an environmental context.^ Since general environmental values tejits 
eovar'a wide range of valtiei and since the EIT la cQncerntd with a specific set of 
values— namely, moral values—one woiild eKpeet to obtain a eorrelation ef ©oly 
iiS ■ iBodarate magn^ between EIT scores and scoreii achieved on more general tnvlron* 
mental attitude or value Inventoriegi ^ ^ I 

fiV; Instrument designed to measure general environmental attitude la the Haloney 

llv^^v M^ Ecology Attitude Inventory (1973), It eontalns a knowledge subseale 

^&;/!Kid wiaffe^ To determine the relationahip be^een lit a cores and 

:'^v'- = -'^©tiona about inviromnental. issues, the Haloney and Ward Af fee tlv© Sub scale . 
- consl^^ of 36 items wsi administarad to a college sample of IIS S^s. 

reliability of the Affective Subacale ii reperted to be 0,90 using "Cronbaeh's 
^ Alpha. Internal consistency using Scott's Homogeneity .Ratio la 0,2010, Comparl-' 
son of El'F^cores with those scores achieved on the Affective Subf cale\revealed a 
V correlation ratio of 0,36. . ^lle this correlation ratio is of a moderate magnltudi, 
; it Is significant at the 0,001 level* ^ f ^ 

Correlation with Moral Comgrehenaion , 

V One might question whether subjects ^select higher stage iisue qtatementa on the 
4J= \ BIT because the statementi "sound geod'%^ or bacaus^ preferen|e for thbse state^ 
i men t 8 does Indeed reflect an understanding and appreciation of the greater ade^ 
■ quacy of that stage risponse. Our approach to anewer this question is to test 
the IIT with an independent measure of comprehension to see, if understanding 1, in 
fabCp accompanies preference^ for partleular stage issue statements . ■ *- 

' In validating the Defining Issues Test, James Rest shewed that preference for a 
Mi particular Issue statement reflects understanding of the moral concepts Inherent 
' In the statement, Since all the issue statements utilised In the EIT are the same 
~FTiThOM^n^he-De^ning^lssues„Tea.t.^ to duplicate, that 

aame leKtenslve validation process. In egsanoei the ^oflgTnal^^val^^attQnT^ 
otratlng that itep selection does in fact tap cDmprehenslon^. can be considered 
applicable and valid for the ^EIT, ' 

• qorrelatlon with EKistins Moral Judgment Meaiures 

The EnviroMiental Issues Test was correlated ,with\Rest's Defining Issues Test, 
. » This comparison produeid a carrelaCion of 0.73 based on 189 £s.'^ this highly slgnl'-^ 
f leant ^correlation supports the pjemise that both tests do In fact measure moral 
reasoning* The difference in icorei achieved In the two tests demonstratei how- 
©ver\ my eon tent ion' that people apply different layels of moral reasoning In dif- 
ferent situations. The major difference between the two tests is that In thi BIT 
moral lasues are addressed in an environmental context while Rest's test considers 
^ more general social Issues, ^ ' 
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llfl^^^lffa^'Af ter! Intervention Which Should Aecelerate Higher Stage 



ggevelopniattt 



Sclinei Idueation which 1 difiet 
preduced lb curriculiun modules dealing with conflict 
Ittthe^, Interfaces of science, technalogyi and soeiety. Thmm nodules art 
It - if flir^gr4^&^^ 12 and are based in part on .K^hlberg' s theorlei. They are 

'^^Mitv^^00^yi^'^V accelerate and increase the moral maturity levels ol gtudents, 
^' ' We^^Me -p^^^ engaged in an exteniive field test of these materials*- 

?^^-:jfUhe EXT is; in faet/able to detect gains in moral reasonlngi then it would hm 

Seasonable to expect significantly higher scores after a group of £s has been 
*!4K;e3q>osed to curriculum materials designed to do Just that. On the other hand, we 
■:.;^'uld not expadt to find any gains In scores arong Ss who were not exposed to sueh 
^i^^rjwkt&ctRlB. tThlle f do oot have any conclupive data to report at this early stag© 
|i#^-i /.n£, field' tea t|pg, preliminary analysis of a small amount of data indicates that 
V^i/' ;pMt-teat seores are significantly higher than pre-test scores for groups exposed 
^ ^ to our curriculum materials. Control groups, on the other hand, have shown no 
^^v dlffereni^ea between pre^ and post-test scores. ^ . 

%^ ^iji^^^^^ * , ^ 

■ the Invlronmental Issues Test (EIT) seems to be a valld'^and useful instrument fet 
- determining levels of ooral/ethlcal. Judgment for mor^l Issues dealing with the 
^environment. The development of the EITi I feels'ls particularly important in 
view of the fact that few environmental education assessment Instruments dealing 
: with affective conslderatloni are available and none of those, to my knowledge, /eon* 
" sider environmental coneerns as moral/ethical Issues, = ' 

,\v The format of the KT is, such that aside from being useful for^^obtaining basellns 
data quickly and easily on £3 from grade nine through adulthood, it should also 

r\ prove to be particularly useful in intervention studies* More specif Ically, the / ' 
EI^, should prove to be helpful tfor determining the extent of moral/ethical change 

V in peopl^ as a result of using various types of environmental education '^programs, 

■; V techniques, methods, media, and simulations dealing with the environment. - 

Finally i t^he EXT should prove to be useful for environmental education programs . 
and for any other projictg or purpoaei where a vialid everail measure. of environ* 
ifpsAtal values and attitudes is required. Combining* the EIT or parts of It with/ 
in ottierreicistJng^fW £eel| result in a more 

accurate and cofi|>lete assessment of environmental values* 
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11^ . ELlCtRlClW—A S^LE (CONDENSED) , 

lf?!.;iA large pleka of land in the Southwest was bought from an Indian trlha by the 
fj'^"^ touthera Hlectric aompany. The land was bought lo that six large coal burning 
- generators could be built. The electricity produced by these stations was to, be 
i- sint to several large cities in southern California. This land was choien becauie 
& S^it contstned great amounts of coal that would be burned to produce power. It was 
;;^S ;also close enough to California so that power could be transroitted easily and 

Tto fwerating stations were built. After they were put into operation, a group 
of young Indians met with the power company and the government. They complained 
/about the great amount of smoke produced. by the generators • They said the smoke 
; blackening the, skies and endangering^ the lives of everyone for hundredg of 

^ miles. They were aiso angered because mining the coal was scarring the landseape 
^ and iestroylng sacred Indian groundSi They said thit the older Indian leaders did 
' ' "^no understand what the land wai to be used for when thay sold It to the 

power^toro^ny. They also f elt ^that they were forced IntD an unfair agreement*^ . 
The Jiidlani deaandad that the power stations be closed and the land returned. 

The power company refused.^. The. company said it was their land and that they could 
1 do they wanted with It. The goyetment said that the sale was legal and that 

: fiothiag could be done about it. The Indiana became deiperate and began to make 

p).an8 to blow up the power station. Thay felt that this would force the torapany 

1- ; to clOSSi V 

Should the Indians blow up the power stations? 

Y ea, tWy should blow up the stations 
^ . Can' t decide 



"No ,^ they should net blow up the stations 



IF YOU mm ONE OF THE INDIANS, HOW IMPORTANT WpUtn EACH OF THESE QUESTIONS BE IN , 
DECIDING WHITHER OR NOT THE POWER STATIONS SHOULD BE BLOWN UP? ' 

CMS L N . ■ ■ ^ 

1, Wh^^ther' laws are going to be upheld? 

" 2. Are the Indians wllllnig to risk getting shot or going ^0 ^ 

^ jail for the chance that blowing up the pdwer stations 

. . might help? 

. 3, T^hether the esiance of living la more encompassing than the. 

^ ^ ^ termination of dying, socially and individually^ 

t_ 4. Wiat values are going to be the basis for lovernlng how 

" people act towards each other? ' 

' 5, Whether the power company deservis to be bloim up £of being 

~ ~ '~ " " ~ ' so greedy and cruel? - 

6, Would blowing up the pow^r company in such a ease bring ' 

' ^ ^ about more total good for the whole society or not? 

Prom the list of questions abovei select the four most Importnnti 

Most Importan t ^ Second Moat Important^_„ 

Third Most Important ^ Fourth Moat Important — _ 
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f -f-lr'S^th^^^^^^ Education frograms section prasants desefiptioni 

and 3uce^ssTul pfograiBs which hava introduced 

nation at large to wa^s 
/N'>C !>'vr'o^^^ envirbnstntal 'prebleTOs methods of devoloping 

V ^ ,qblut:iona/to them, and approachis for' comunicating knowledge about 
r quif^iiVivllfonment to.pthars, 

'''' T y^''^" ' ■ • . . ■ ' . ■ 

C, Borgerding, e£ al*, providi a detailed description of the 
" Initial phasa -of the Minnssota Department of Idueation'i higWy 

effective^ grass roots i district-based plan to enhance environ-* 
mental education curriculum planning for the ptiblic school, 
V^' K, , Curry land R, Williams desoribe tha usifulness of wild foods 

: workshops and activities to inform urban students about their 
* ' natural anvironment, and to adueate teachers about the potantial 
of using ^Id foods, as a tool for developing environmental 
amraneis* L. loigiand J* Chau ganeracg a socio-scientifie 
— reasoning modal for daveloplng invironmantal education curricula 

^ from an holistic approach to' the environment # ^Jlh^"^ emphasise the ^ 
' premise that understandin-g environmental pr^lemi involves more 
' than knowledge of science and tachnologyi that a society's atti- 
. . tudeS| values i and cultural standards must be understood if the 
csuias of , environmental problems are to be fully comprehended 
and solutions to them inteiligently. sought . Teich| jt^ al. 
stress the value of conanunity based environmental education for 
adult target audiences * and cite eeveral efforts in 1/lestern 
' Pennsylvania ai illustrations of iucqeisful environmental educs% 

tlan programs, H. Morris eKaminei the role conservation .dis- 
tricts currently play in environmental education j and argue# for 
developing closer ties bd^ween higher iducational institutions * 
' ' and conservation districts, Finaltfy, H. Moore describes the 
. .cpmmitment of the Department of' Interior to environmental educa-- 

- tj on and . its program to work with higher education at both the 
■ national and regional level, Moore underscores the fact that 

V V the iuppor for this effort steme ^rom President Carter's recog^ - 
' V nitlon of the systems nature of environmental problems and the 

need to educate the nation about this reality. 

Though tri'^ articles range from the theoretical to the plracticali 
in general they deal with the broad area of developing effective 
. "deliyery systems" for initructlng students about envirownental ^ 

. • ratters ' " ''-.^^ I 




i^Statute^^chiapter 126,111 the purpose of preparing an Interdipelplinary pyogrm 
^^^fg4a|M^r^|££on^:f^^ and leeondary sehqols the arM^ef Envlifonmsntal 

^p^piteMtf^ dsvsloplng the ins true tlonal program bieame 

^fM/f^the' j^ of the itati Depsrtffient of Idueatlon and the Departmtnt of Ha* 

^:jf \. tural Resources* Initially | the two dsparttaents developed thirteen experimental 
'Mf,'i''*'i^hiii^^ levels K through 12* ' Tkiese unltSt 

throughDut the State during thg 1570-71 
Forty In feerdisciplinary .mini-'unl ts which be^ , 
^^'*::i:c to any school district without coit If the ^hool district agreed 

^i^t© havn their teachers in-serviced in the phlleeophy and clasiroom use of the, 

niatjirlala i Biginning in the sunder of 1972 ^ a atate^wide effort began between:^ the 
D^airtments of Educ and Natural Resources and InstitutjyDns of higher educi^ 

tidii to in-service interested ichool dlstrlete. Between 1972 and 1973, several 
f-'.' hundred districts and thousands of teachers were in-serviced ii^ this . program. 

^p> During fthe 1974-75 school yeari a itudy was made by the State Department of Educa-- 
tien in an efloift to as car tain the reiatiye effeotiveness of the jlni^untts as an 
Instructional aid for teaching ^environmental edueationi The results of the study o 

igtlt.J indicated that although the mirt4"units did ^enhance the ^cut^riculum and provide a J 
base as an instructional tool^ several limitations eKistedi resulting in a frag«»/ 
. rnented- environmental education program. The limitations found included i a) use 

f\ of only .those mini-units in which the teacher was in-serviced ^ b) a lack of 

" ^ understanding by the teaeher in how to Incorporate the minl--unlt content into 

th@ existing eurric^ulumi c) the inability of the teacher to develop cyrrieulum ^ 

>M . materials that went beyond ..the scope of the -mini-unltai 

i It became obvious at the conclusion of the study that there was an ismiediate need; 
to provide teachers with assistance In the process of planning a more total and 
eomprehensive environmental education curriculum, * ' v 



1 . • 9 

Inquiries about the Project and about the availability of materials developBd 
during the/ initial two years may be directed to John Milleri EE Coordinators 
Sti^te. Department of Education, 550 Cedar Street| St, Paul, m 55101, - ^ 

^Minnesota Environmental Edueatlen Board, ; . ^ ■ ^ 

^iinnesota Department of Education, 

4 ' ■ :■ .■ ^ . . ■ 

Hanka to State 4Jniversity, . , ' , 

Wayiata, Minnesota! Public Schools, 
^anny Publishing, 




li^^^ilp^lS^tSor^E^ with Che Minnesota Environmental 

Wi|^i*flS^^F@OTditlofi>^^ to produce a guide for planning a 

^TO^^Mlete, environmental education progf am. The guide attempted to de-eapha* 
il^s^'^Jtiii :role'^of ,se^^^ edticaCion by asking taaehers to aHaolne 

ffeari^ofc^ht'basi^^ areas and incorporate environmancally related aetivitlei 

JiS^!ifitd::thero; As a means of helping teachers in this eKaminatlon four contexts %ere 
Bliipi^ef ined and s developed for their use. 

The guide dfefined the four contexts as followsi > - 

; li KatiiraX 'GonteKt ; That learning which ,ii most related to nen-hianan-doml- 
; nate^^ and their physical habitats Ineludingj e,g., soils , 

I attDosipherlc and hydrologle systems » animals, plants, distribution and 

abuMarice of orgahismsj decomposers and decomposition processes, nutrient 
and mineral cycles and energy systems, 




2^ ' Social Context I . That learning which Is most related to human socialj , 
eqonomic^ political, cultural, ethical and paycholoileal systems* 

3-. ValuinR Content i That learning which is most related to choosing freely, 
from a thoughtful consideration of altarnatives, becoming aware hi what 
V© cherish and affirming these choices by conheeting them to our .own 
\ behavior. It is important to reeoghlie that values should always be open 
to change with new information and understanding. Values clarifying 
questions are "you*- questions. What did you learn that was Important too 
you i What does it mean to you? What difference has this made in your 
life? How do you live differently as a result of what you have learned 
or experienced? 

Aetion Context ; That general realm of learning experience which relates 
to the proqesses through which alternative responses to concerns are 
weighed before solutions are developed and tested* Action, or the de^ 
cision for no action, should result from individual choice* 

;rlx illustrated here serves as a gulfde for Integrating contexts and content 
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In piloting these program planning Ideas, ^it soon became obvious that. planning an 
Interdisciplinary eurrlcuXum was not ^totally understood by the average teachar* 
thus. It was necessary to provide additional assistance to. school districts to 
aeeompllsh this task/ After consultatipn and the formation of a Project Team | 
we btgan the EnvlVoranental Education .Curriculum Planning Project, 
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m&mTiBteen schools were selacted/ f tom appllea|lone. to develop a Ma^i^ty of S"as 
foots" curriculum planning projects: At lease one school was chaaari from each of 
the 13 state regional development area a, thus assuring that thepartiGiTpatlng 
Mhool^ war© dispersed throughouc Minnesota » 

If.; , . . — ^ ' .-^ • . ^ ■ - •■ . ' 

Raquitaments for participation were kept to a mlnlraunb. The achools only had to 
agree to form a steering cominittee which would Include an administrator and as 
. wida a rsn|^ of rsprasentation from aubject and grade areai as workable, to 
V" begin to mmmt and plans to make a long-range commltmenc to envlronmsntal Rduca- , 
?- tlon bWond thi Ufa of the Project, and to demonstrate aehool board support in 

thi form of $500 of district funds to mateh the ?500 provided by the HDE plannlni 
grant, ' ^ 

; , PROJECT DESCRIPTION ^ . - . 

" The inltttl phast of the Project had aa Its primary goal the inltlaftlon or Im- 
^^^■^^Vproviiaeht of environmental edueaclDn programs in school distrlets. The bgst 

means of aecompllshto^^ goal was Judged to be helping individual districci 
. plan and Ijnplaroenc their own prograins * ^ . ^ 

/.-^^ ' ^ ^ ' - ° . ■- ^ 

' Soma assumptions are implied in the organisational structure of the Prejeet dls- 
- eussid belowi That local planning will be meat likely to causa long-term com- 
mitment to eavironmantal education; that local self-reliance Is more likely _to 
happtn lif there are fewer directives imposed; that local self-relianee and few 
directivei will mean great dlvetslty in program plans and equally great dlwalty 
In needs and problems i that the greater the diversity in needs dnd problems th# 
mora efficient and effectiva the doiranunlcatlons between parts of the organisation 
will need to be* ^ 

; . ME PROJECT- ORGANIZATIONAL STRU CTimE 

The organizational structure donelsted of a state-level grdup of sljc environmental 
educators called the Project Team, a Facilitator Team made up of ten people assist^ 
Ifig the partleipatlng school dlitricts in an advisory capacity, and 19 local steer- 
Ing committees charged with the actual environmental educatlori planning in their 
Indiyldual sqheol districts. " ' 

The Project Tsam, all of whom were also facilitators or memters of loeal staaring 
^^ eotmlttees, met once a month to provide coordination and guidance, /The Fa^lltator 
; Team became the major communication link between parts of Che organizatdon , The ^ 

local steering committees were the work teams who planned and began to Implement 
: envirotimental education programs in their districts. They produced 19 unique 

projects, . , / 

THE PROJECT pRPC gSS ■ . 

The central and pivotal feature bf the Project process was facilitation, men the 
decision was taade to aim for variety and diversity ifi project results, it was as- 
sumed that tHere would be great diversity in the resource needs of the participa- 
ting districts ^nd great unpredlctabtllcy. The Facilitation mode was chosen as 
the best means to achieve the results hoped for, because the aptrlt of facilitation 
is cooperation and assistance. The {jnpredlctabliity and vkrlety ©f resource 
nteds call for good connnunlcation skills, resourcefulAesa. and fliiKiblllty in the 
' i^acilltator, and great predictability and responslvcnesi in the support system 
standihg behind the facilitator, - . 

The support system which backed up the Project facilitators Inciuded a variety ^of 
resources, both resource people and resource materials, and a feedback system that 
included monthly, mid-year and year-end reports and semi-annual confarenceSi 

\ " ' As ^art of the process a model' was developed to suggest a logical sequence .for 
devaloplni local program plans. This framework was called the .0,A*P*liEi aiodel 
(Organlzation/Asaessment/Planning/lmplementatio The parts .i.re de- 

scribed herii 



us 



Organlzatlont Organizing usually inveWed fbtinlng a dlstricc st^efing cownittee 
which met ris alarly and aasum«4 thV major f asponsiblUty for curriculum planning. 
The coinmittee was to consist o? both administrators and teachers representing 
diverse grade levels antf aubjeet areas. A shared decision-maklni process was 
strongly r.comniend.d with a free and open atmosphere that promoted trust and . 
sharing. 

■ ■■ ' . . . # 

ABseasment i In order to begin planning, the steering committee often needed to 
Purvey district staff to identify individuals with_ specific EE Interest and 
skills, and eilstlng IE instruotlon and resourca needs, This informacion was , 
crucial for effective currleulum planning and often uncovoted the noad ,for spe- 
cial efforts such as In-servlee experience through higher edueatlon. workshops, 
or couraes . , ' « ^ ,* 

" Planning ! Discusaiona led to decisions about what, how and where kl would be 
taught in the school district. The facilitator helped us deraonstratlni planning 
techniques to help assess EE curriculum matirlals and match or integrate them 
with instructional programs in the dlBtrlct. The curriculum plans had to be 
understandable and capable of b.eipg implemented with students. , ^ ^ 

ImpiementatioB ; An Implefflentatlon plan was determined by the curriculum plans. 
EE programs vary from district to district for many reasons: difference In - 
resources, teaching environments, staff interesti and skills are Just a_faw. 

Evaluation I 'what was Identified as useful and valid evaluation alsp varied from 
district -to district. ' Howaver. beyond the variations, it was important W assess 
the effectiveness St EE axpvlencea in terms of student outcomes and to identity 
how EE programs could be' Improved . , 

' ^ • . ^ * 

Figura 1 provides a visual way to view how the 0,A,P,I.E. model funetloned within 
the Project faellitation proeess* The diagram Indicates that the parti df the 
l^adel overlap, and that evaluation is a part of each of the steps. 

The facilitators provided the link between the Projeot Team and the local ;S tearing 
GOinniictees which kept cooperative assistance flowing In both directions, Idenf i- . 
fieatien of resource needs was relayed to the Project Team, pnd project resources 
were relayed back to the local steerlni committees, The loca]. ^steering oomraittees 
In .turn, became Project resources for the Project Team and for one fnother* . ■ 

Figur© a Illustrates the Project procees diecussed abovei It ihows tlii cOQpera- 
'tive assistance process' used in facilitation to unite effcrti and resources in 
order to effect the Projept goa,„ of initiating and/or Improving envlrcnmantal 
education programs in school districts * ^; . ? 

■ ■ / ■ SUMMING UP PHASE 1 ^ 

Thy material t^hich follows describes some of the specific events and vital aspects 
of the Project which have been only alluded to earlier. It refers agairi t© tha 
organizational structure and process aspects • Each description is folloved by 
suTOnary statements evaluating the results of ■ the Ptoject. Some things worked 
Weill ioae things not so wall, and some things better than anyone had hoped for. 

In gentralp the Project's success was outstanding. Much envlrorimental education 
planning resulted;' valuable print materials ^ere developed in great varlity and 
abundance; long-term eommltment to environmental education has been made in 
almost every participating district i environmental education leadership mm iden- 
tified in some instances » and developed In others, and will be a resourae for 
HlnneaQta sehools to draw upo^ In years to come; many districts put many more* 
than the required matching dollars into their projects, the great variety of 
programs which resulted is eviUence that participating districts were well-served 
and suecessful in being helped to rely on their own creativity and their own 
prioritit3« 
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^pjStefigure'''l, •' Prejiet= faelllftatiQn using the O.A,P.I,E, model 
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Mld-^ytfat Mi yeasfMttd leadtrshlp conferineeg t^ete held in bot,H tear t (1975'-19?6) 
iod Y#Af 'II (197£-1977) of the Project, Mid-year Gonfarencgs ware located region 
aliyi in thi.n^rth and dns in the south, sp that partlelpdblng dlser^acs did 
not hji\r£ a© far W ttavel# At <hi year-end conference, all participating dls- 
tfteti ©tt ac 0fim Mineral location* Agendaa tot all conf^rgnc^g vafe pjeepared by. 
^thi Pfdji^t Tidm atid iiialle<i to dlstrlcti In advance of the conf^rance^. In 
gtpMrjili «ldi-y#ar ^snferiiieaa ^ere planned to provide a forum tot ititfiriro pro- 
%t%0% ra^ortpi whtla thm yesr-^fend conference waa planned for gharlng ^uwary 
tepdrta* 

Thi titmt pi^tt Qt mid^ymAt eonferenees were hald in February, 1976 1 th^ northern 
e^nfafificfi ag.BaW Eagle Outdoor Learning Canter, Bemldjlj and the fio^tliem 
€OTfwefic« at Caffp Courag©! Haple lake* Since these were tbt, Project's tnltatlng 
aOTfivanc^iTf intwductory Mtarlal was the conference content an O'vetylew of 
tha P^oJt£t^f ^^l|lnfii goaldi and potential products; an eKplanstloii the ; . 
facilitation Mod#l avid^ Its ratlonalei and a description of. process it^nts such 
ag ^ItQi liMsi mi dollar raqulreinents* An evaluation form accowpafttad Waeh ' 
acap af tlim ecnf ^r^ncea in order to provide thm Project Team wtch the partigi^ 
psnta* €riti<|u^'s* 

the yaar^and c^nfifence for Year X was held at long Lake Confletvael^n Can tar In 
J\ina 1976 # Dna ot t^^o persong attanded froin each participating dlicrict. In, 
additiori to sharing end^of^yaar siiminary reports with one another i parcl^lpants 
ala^ choia atnong inini^iesalons. Session topics had been salectad to tfatch and 
aupport tJii eharsecer and variety of the developing Individual dlatiflet programs. 
QiOlcas lucludadf oittdopr site planning and developnientp the EnvirantfifitaL 
Gonparvatlo^ Library of Minnesota's {EGOL) bitllosraphy of envlroMan^al eduqa** 
tlofi tsate^Ulip and anvlrontnental education Qurriculum planning appro^at^es and 
problama* - • 

tear %1 bagaa With i spectai, once-only eon£e«nce iot facilitatorip h^ld at 
the Northwoeds Audubon Center near Sandstone. The facilitators raviiW^d^flLl 
Vrittan inat#t'lal from ifear, I and shared scratagles for Year It* 

Ifld^yaaf ^ofiferetioas for Year II took place at Bald Eagle Center and Cmp Oouraga 
in 1977* Distirlcts reportedi reviewed arfd evaluated together^ 

th^ year^and ^o-nfarince was the final one for the project i It was held at Camp 
Courage Iri 19?7. Because this was the last gathering for mfiy q( tHe dls- 
trlctsi tfia agetida was planned to offer a range of resourcei which diat^l^ts 
ffilght draw tipon In the future after the euppDtft of the Project Ms witJhdrawn, 
ipaelal se^aloni were offered on Nlnnesota'e Planning * Evaluation^ Repog'ting 
(Pifi.R*) Jfegtslatipni Wlnnesota Pollution Control Agency | conducting a successful 
teacher ^epvifontnencal edticatlon Workshops^ enviroMiental education f^r urb^n ^ 
schoSlsi dt^trlct^^wide site plannlhg; and others # 

SsmiSL* OathWlng people together to share with one inother their 
pares of a jglnt" undertaking aisuris a spirit, warmthi and earlreg that 
raadtrig reporta oannbt accomplish. Face-* to^f ace It la posslbLa to 
. ihara enthusiaamy IdeaSp fruitratlotis and solutions^ These thlAg^ 
happecied over and overi Settings were choien for their physl^aL iao* 
latiO0 so that participants would be encouraged t6 socialise i^lch one 
anochar./ Ref^raatlon opportunities were provided such as swlmning^ 
hikings and er^as'^coun^.ry ikllng to make it additionally attracElvi 
to remain togiCher after hours. Very effective, InfotBial eoflunutilaacton 
rgsulCid, 



0\0tem%^mi^me^s ot a raportlng forum where dialogue oould also occur i 
v'jAoiitltly rapoffes wi^^ thw mmnm ef documenting iCep-by-atep progress or lack of ' . 
rife- j^eeoilve foms weri developed which were llnkod co the 0*A»P»I.E* model 
d@ii€flb@d earliir« A Sep$fd.t€ colot was chofien for each pare of the modeli^- . 
gin^bllhg rta^eri to lomtm Information quickly* The Intenc was to make reporting 
#a Q^sy and fast as possible for the dlitrletg and nt the same tlma pre- 
ptgktitzm Inlormaeldn for che Frojact Team. , . 

Sam dlstt^i^ts were dlsiacisfled f^lth the reporting syptem, and, In the style of 
pha frojeett they wtve allowed to chooee an alternate oiisns of reporting 
phone ini minutes of aeetlngSp reports^ etc, 

Resjilti i The colDr-eaded reporting system had intxed results* Many ' 
dlstriets used the forma with good success * Ho^^ever, unforeseen things 
seenied to neeeesltate certain changes. First ^ somm districts complained 
that what they wanted t© report did not always CTateh what the forma 
asked forv -Then, many dlstriets found that they did not progress 
along the 0,A,P,1»E, modal as fast as predicted # €,g,| organlEatlon 
may have taken three mentha instead of onej but only one form dealt 
with the subjaet of organliatloh. Finally, the model Itself raised 
1 questlone of interpretation in several dlstrletSi 

fhCltllkWM 

Osim of the oost mccessful aapicta of the project was the facilitator coneeptt 
gaeh participating district had an Gnvlronmental educator as a resource person 
help the district in a vartacy of waySi 

FAellltators were seieeted to help local steering comfnlttees to Identify their 
otjiotlves and weet thm* rhey had wide knowledge of r^seurce materials and 
resouree pebpiec They offer'ad sugiesclons and support ^hen nerf&W^and they 
fcllojfred a "hands-off" approach whan it seemed better for the ^cal eteerlng 
c^flflnlttee to rely on Its' otm problam-^solvlng resources* - 

Sfiie of the ways In 'which facilitators served their districts were teaching 
cei^ses for college credit, helping to write propoialSi helping to Inventory 
tufcticulum for envtrDnmantal content , eonduetlng eurrleuliini writing efforts, 
ifid^hilping find and plati for outdoor sites, 

^ Risulti s Overalli the reaction to th# Facilitation Model was enthusl- 
sitically positive, Hmt districts felt that their Individual and 
unique situations had b^en undarstood and supported by their facllltatori 

A few less positive situations existed. In soflig oagas facilitators 
had as many as three districts and found thefniilvei spread too thin. 
.For those facilitators , gome difficulty arose in attandlng all 
steering eoimnittee meetiniSi In other cases thmtm were missed 
eKpictatlons when the facilitator did not or could not provide 
, :{ the help a planning team wished^ e.g, , when a local steering eoTOslttee 

^ - wished their facilitator to be their clerical coffiponant. In most in« 

' stanaeS| such misunderstandings were resolved t 

ij^Ms Bwemm CO , 

-a " " ^ ' ^' ' 

toaal steering eoTOit tees were the heart, strength p and wrk force of each 
djtyferifetfs project effort. . Great Mre was taken At the outsat to assure thjit a' 
|o64 ©tx ^of p^ple Wii re^ on these committees j i,a,, someone from 

"Adfttlnis tra^^^^ of se?^eral subject arias » and representativis,, 

^^iivir^l; grM^/itf^ in practiee, districts actually did adhere to 
tM^i siiggeatloni| and added CQflununity raembers in som cases, Of course, the 
fi^A^i: faollit^^^ Biembir of the committee, Th$ ntimber of members on 



iM^lr (SomlVtee Vafltd from as Hw as fou^ to as many as seveniofeni 

i i jlMtdea the pfimaty fuMClon making envlronroencfil edueaclon plflnning happan« 
viftlj* icyoa^ieeeWn^ had che responsibility of commun lea ting thilr 

M^^^ to the Stat t Planning G^nmlttcri and other participating disCriets 

yi* iBOTfchiy riper ti, nild^yeflr pfogrisa reports, flnd-of-year sunmaty reports, And 
rtports at conferifiees} in addition they budgeted and billed, 

Rgylulti l Thage eomletees Umtm the sine qua non of the Project, Where 
£0tnnlttees were strong and c^mtnleted, much activity wont on* ^e huneh 
i turaed out to be eorrgqt that eonunittees should Include administrators « 
, /etive administration Involvement made for more effective activity» 

fsrfMpa the ^nost positive rwult of the committee structure and the 
fMtor holding ,the most promise, for the future of environmental educa^ 
tlofi was thd spirit developed within the groups i Close, spirited, 
, toughs committed groups resulted from che shared struggle with their 
firojeotst ' 

Th# Fteject Team was organised to funetlpn bsth as an advisory body to the State 
DtparMafKt of Education — Environmental Education Unit, and as a task force fot 
thm Ftejeeti The Project Team irtit inonthly to plan agendas for the variety of 
ftiig tings and conferences, to respond to reports and evaluations, to supply the 
baek-up resource staff for district problems as identified by their faclHtators, 
sAd to provide other resources • 

. THE FUTUWE v 

Wis Ffpjeet will continue much as described here for at least the current school 
yeafp 1977^78* The only major change is that the planning grants to school dis*- 
trleta will come from the Reglortal Environmental Education Councils rather than 
HPEi In the fall of 1977, the REBC*a have had much to do with the selection of 
partlcipatlni districts. The Project Team will coritlnue to offer the coordination 
and ths, process will be much the same, Including conferences and a reporting" 
uyutmm The future beyond mld-1978 is uncertain for the individual sehoal pro- 
jaets. - , - 

«. 

leveti thi original nineteen schools have agreed to be contact schools* 

seven were chosen because they are exemplars of the various kinds of pro- 
%tmB that emerged from the Froject^ The. contact schools have agreed to answer 
reqyifits fbr Information about their programs, and will make some printed, ma- 
f-teritls available • The seven schoola and their programs arei WAYZAtAi Develops 
WXkt eff a K-12 teacher in-aervlce program i WKOFF; Elementary suimner awareness 
gy„QgraB{ GRAND RAPIDS a taught by an intardiaclpllnary team ; /O^BERT LlAr A 
tjLtjLi^ gtonped program which (1) ejc^lQ^rjA a small ^own frgm an environmental vlew^ " 
pglilfct (2) a wilderhess expe rience (the Gunfllnt Trail), (3) a problim^ eolvlng ^ 
aKpgrfe me, i>e.^ in information eolleeting experience as part of tlie c^solving of 
invirflningntal problems i MONTEVIDi^EOi curriculum develgpmen 1 1 SLAYTOHi K-12 

currigulnjn planning and dev elopment; and CENTENNIAL CIRCLE Development 
pfc gl3< eti^ edu cation s ites i K-12 environmental education program r 

Thi d^scrlptiorta of the seven contact programs described aboye were entered into 
the SIfSiiAIL ihfoCTiation-sharing computer program available to Hinnesbta schools ' 
through the Minnesota Educational Computer Consortium (MECOt \ 

The P«jeet, after mld-1978, will probably change, a great deal^ The Department 
of Education's EE") Unit and MECG have written a proposal to attract funding for 
a eaiftputtr*-based program which #ouW have the potential for meeting more of 
the n^eds of the 437. 'school districts in Mlnneseta. The abstraet or their pro- 
posal is reprinted here; 



The Appileation of- Copiputer/TelecQnimunicatlon Technology tb 
environmental Education Program Planning 



Deacrlptloni The basle goal of this proj^et is to utillga computer and related 
taleeoTOunleacton teehtiology to support and enhance the development and Imple** 
mtntatlon e£ ©nvlronfflental edMeatlon programs at the local school diacrlct 
level. Speeifically thli projeet will (l) Increase coimnunlcatlon between local 
environmental iducatl^on program planners and Minnesota Department of Education 
curriculum coordinators using Hlnnesota's state-wide telecommunications networki 
(2) provide access to on-*line, coniputer Inf ermatlon itoroge and retrieval eon*- 
talnlng Inforoiatlon which camputer-based curriculum planning aaalstance can be 
provided to local level environmental education curriculum planners s 
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LIVING OFF THE LAND — AN URBAN FOKAGING KXPICRIK NCK 



A. Dudley Curry and Robert A. Wllliama 

Thla paper has the dual purpose of 1) eKplalning one important role of ylld foods 
activities in connecfclon with what we call environmental value educatlotti md 2) 
describing a wild food teacher workshop that we hnve found through practice to 
be fruitful for^ teachers to use with their students or in training othar taachera, 
ThB idea of ''living off the land" Is wore symbolic of our thrust than eKpresaive 
of our real hope. We do not expect teachers or students to literally Itv? off 
the land as our aneestors did. We do believe^ howevpr , that wild food nctlvlties 
can have a very Important rolo for the urban Dtudcnt in providing for the develop-* 
ment of envlronmeatal awarencsp and values* 

I, WILD FOOD EKPERIENCE AND ENVIRONMENTAL VALUE EDUCATION 

Value educaclon I generally speaking, can cencer in throe broadly conceived rela- 
tionships: 1) man^man, 2) man=nacurB, and 3) man-^God. Environmental Vlilue edu- 
cation has its center in the man^nacure relatlonBhlp . , It encompasies i>t least 
both esthetic and ethical expericncea and subject 'mattera* The ethical aspect 
requires both cpgnltlve and sensory activity, and we believe that the safiiory 
side has been underemphaslged in contemporary environmental value education theo- 
ries and strategies i We further believe that the perceptual/esthetic*^ty:pe ex-- 
perlence is prerequisite to the meoningful Gnvlronmental ethical devalopment of 
youth. In particular, the group which will benefit from the wild food ex- 

perience will be urban ehildren whose experiences ,^wl l ^ wild might be Ifmlted, 

^ These natural contacts , which can be qenducted in the urban sgtj^ing ^ can provide 
direct sensory experiences which will help furnish an adequate grounding for con* 
eeptual and judgmental development in man^nature relationships * 

The present concern of many ^naturalisclc thinkers seems to center, as it should, 
on new man-nature relationships made prominent by recant environmental evises 
such as pollution and over-population. The newly-recognizad Importance non^ 
human /organic life as it is being seen through the aqience of ecology ha^ focused 
concern on these man-nature relatiotiahlps , This recognition has taken positive 
eChieal thought full circle from the theorizing of ethical naturallatg like Herbert 
Spencer, 2 who advocated, in nccord with the Darwinian theoryi "survival of the 
fittest" as the basic natural law of morality, to the thinking of many contemporary 
conservationists and naturalists who are now concerned with preserving w^#k and 
threatened species. Survival of the mast unfit may have taken the center stage/ 
The new direction is more in keeping with the chinking of Albert Schweit^^er^ and 
his ■'reverence for life" position. 

In our view, the history of Western theorizing about the man-natura relationship 
may be reaching a crucial crossroad, Echical theorizing in Western clvHtzatlon 
has been centered in the man-man and man-'God relationships. The man-naCi4re rela-- 
tionship is now assuming a new importance in the realm of ethical and mo»t«l con- 
• cerne. < ^ 

Our major point In this part bf the paper Is that sensory experience Is m esaential 
element for eliciting meaningful man-nature values development • This rec^ognltlon 
of a need for a sensory experience is simply a reaaaertlon oi the connection be- 
tween experience and conceptual development that John Dewey^ and others^ n^ade Evi- 
dent in educational theory decades ago. 

i ~ _ ■ M 

Dudley Curry and Robert A, Wiillams, Southern Illinois Univ. EdwardavlXle , IL, 

Herbert Spencer, Frinqtples of Ethieg , Vol, 1^ New Vorks D, Appleton mi 
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Albert Schweitzer ^ Out of My Life and Thouflht , New York; Mentor Beek^, 1955. 
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John Dewey, Human Nature and. Conduct 1 An Introduction to Social Psychology, - 
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A, Invlrenmental Value Education Models i BecflUio valur education eenttrlng in 
, the man^nature relationship has been a growini Concern of environmenEfll educa- 
tors lor ieviral ymtm^ numerous strategies mA tnodeli hflvre hmm proposed and 
utiliicd at all levels of education. John C. MUcsS described three major 
kinds of value tdueations 1) the "Values ClarilicaLlon Approach'' of Ratha, 
Harain and Simon i, 2) the "Banks Values Inquiry mdmV* of James A, Banks i and 
3) thi ^oral Riasonlng Model" of Lawrence Kohlberg. Miles believes these 
three major value education approaches applied in the environmental problems 
area have been effectively used and nro not mutyally eHcluslvei He auggeits 
using the three approaches in the "preparation^ Implemeiitatlon, and evaluntion 
of envlrpnmental, educatlDn matorlala," We find Che underompfmsis on percupr 
tual experiences to be a common shortcoming In 4ll three approaches and also 
in a fourth approach that wo believe should be ^dded to the list of major 
environmental value education approaches* 

This fourth approach is the "games or simulations approach." All manner of 
games centering on envlro™ental problems, situations, and cendltlens have 
been devised, published, and used. Many of thm contain olenients of the ap- 
proaches described. by Miles, but those relationships are not always deliberate^ 
ly or conseiously achieved by the game inventors, 

The purposes of the games vary widely. Some set out to teach ecologleal con- 
QeptSp others Involve the students In making group deeisions concerning environ* 
mental problems, Thfe Imagined decision-making groups vary from the family group 
to civic, social, government, business, conservation, and naturalist groups* 
.The decision-making processes vary greatly in th^ir forms, although the general 
trend is for the games not to be grounded In a theory of decislon^maklng, It 
would seem that there is a widespread faith by g^me tnakeri that group decision- 
making automatically leads to good eonaequenqe^^ 

, it 
A fairly comprehensive annotated bibliography ci^Uid Games for the ielenca 
Classroom has been authored by Paul B. HounshelJ and Ira TrolUnger^ and pub- 
lished by the NaiionAl Science Teachers Associatton, Some of the titles of the 
games In that work are indicative of the subjecti they address i "Hake Your Own 
World i" "The Dead River," "The Planet tonagement Game,'^ "The Redwood Controversy 

GOTSton~a Bolluted City," and "Balance," The |;ame "Balance," for example, 
ideally takes fifteen one-hour oesslons, and com«a complete with objectives 
booklet, sequence chart, descrlpUon of major ii^aues, rules, essay evaluation 
Instrument, and an attitude survey instrument, It is deserlbed in part as 
followg I 

Balance is a simulation of four families thiiC llvt in the imaginary 
town of Ecopolls, Each family faces a majov ecologleal dilemma i 
air pollution, water and power, land use, m4 population* Each 
itudent plays a member of each family during the game and the 



issues are considered during the role-play, A "Family Decision 
Form" is filled out after each group playa « particular fmily, 
Decisions are made from the facts presented during the role»pla' 
and students are awarded poljits at the end their decisions*^ 
An essay evaluation coneernihg the four dilewas is given at thi 
end. 7 Cp, 35). 



Hdunshel-1 and Trolllnger also summarize the many Irationalgs that are usually 
given for gaming* Briefly, games are held to hOT# the values of I) tesehing 
factual knowledge, 2) increasing student's crifcie^l-thlnking and decision- 
making, ikills, 3J enabling the making of "reaWM^" deeialons without suffer* 
Ing levere consequences, 4) possible btetter knwi^dge retentionj 5) high piotl- 
vatlon through fun, 6) switching teacher role ttm source to facilitator of . 
•^^wlMS^t J) '^M8lng understanding of relevance Information, an4 8) poaami^ 

John C. Miles* , "The Study of Values in Envi^ownent^l Education," the Joiirhal^^^^^^^ '^^^^^^^^ 
of Environm ental Education ^ 9. 2 (Winter 1978^ ^ pp, j^g, . ■ _ 

®Paul B. Hounahell and Ira Rt Trolllnger » Games for t he Science Claaarooa , 
National Science Teachers As Washington, X977. . . ^ " 
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positive littitude changeB in ^students, This last paint — attitude change — 
eleorly puts such gomes in the value cUucaclon arena, 

Oames, then, have to be courited a major approach to environmental value educa- 
tion. Games p however, ninety they arc grounded in simulfltlons and vicarious 
experiencei have the same shortcoming we see in the three major approaches 
identified by Miles, They do no..t make explicit proviBion for an immediate 
or sense experience base which will make the analytic or evaluative experience 
ineaningful. Without a senioiry experience base, much significance will be lost 
ttm attempts to engage the Student in any of the tnajor approaches. We believe 
that the urban child has uiTiaily had Insufficient man-nature sensory experience 
to develop real and lasting qnvironmental values, and it is to this experience 
base that we believe wild food activities can contribute * 

Thinking^ deciding, reflecting, relating — these are cognitive activities which 
are promoted by the four major approaches, but we believe these cognitive o- 
perations must have perceptual value-data to make them useful in making mean- 
ingful value judgements i W# suggest that urban wild food activities can help 
furnish the experience bas§ essential to the fruitful use of current value 
edueatipn approaches. (For the full range of uses we see for wild food ex- 
periences see references 6 •and 7 >) 

II, WILD FOOD WORKSHOPS ' 

Our purposes In this part of thep^per are twofoldj First, to provide a step-by- 
step view of how to organize a workshop yourself* and second, to provide a list 
of equipment and supplies needed for accomplishing a' wild food project In the 
school setting' 

Urban gathering sites are our special target* In the Inner cltyp supplies of 
different varieties of. edible plants grow In backyards, alley ways , vacant lots, 
curbing right-of-ways, and untetided parks (or even tended parks , for that matter)* 
Searching the^earth at such oitas and handling, smelling, tasting, digging, plant- 
ing, cooking, and eating are all activities that suit the Impulsed of the young, 
no aatter If they are city dwellers or from the countryside* 

The workshop ,fortnat has five stages: 1) There Is the Introductory phase In which 
the workshop participants are presented with (a) the philosophy which states our 
purposes and values, (b) an overview of the educational uses of wild food activi- 
ties, (c) cautions concerning the upe of wild food, (d) handouts. Including a 
bibliography, recipes, equipment and supply lists, and (e) a descriptive preview 
of the collecting field trip, 2) The collecting field trip is then undertaken* 
This should be done in suitable area cl'5se to the meeting sites, 3) Upon return- 
ing to the meeting Toom from the collecting field trip, clean and prepare the 
plants for eating. You will need the proper utensils and access to a sink and 
water » 4) When the food is prepared, the workshop participants sample all the 
foods* 5) Finally, the workshop directors summarize the activities and presents-, 
tions that have occurred, and etillst participants In the clean-up which puts 
the meeting site back in shape, 

8 " 

Some special cautions should be exercised by urban food gatherers s Briefly 
stated as rules, they are I) wa#h your plants with e^tra care| 2) In dirty areas 
use only piants chat will be cooked^ 3) avoid gathering in areas where insecticides 
hav^ been used I 4) avoid gathering In heavily induatrialized areas|"5) where 
heavy automobile use Is apparent » gather only young and fresh plants* 

An outline o| the workshop formAC and a lltt of material needed ate provided In 
Appendix A and B respectively* Accomplishing a wild food workshop entails a 
healthy amount of preparation of both hardware and software. There Is prepara- 
tion that must take ^lace before you leave for the wrkshop, and there Is prepara*' - 
tibn to be made at the site* . 



^Curry, A. Dudley^^ and Robert A, Williams. "Special Cautionf for Urban^Food 
'Catherlngi" The Journal of Environmental Edueatlen 9, 2 (Winter 1978), pp. 18-fl9, 



f»mtn:x A 

PreaMfcation Format 

I ' ' ' 

I • . 

A« Introduction 
Im Fhilasophjr 
Zm Overview' of us as 
3» Cautions 
4. Handouts 

Si Pifmvlew of eollectlng H^M trip 
B« Colleci'tlng Field Trip ^/ 
Ci Food Friparation 
D# Eating I 
it ,Bmmmty and Clean Up 

Fi^eparatlon Before You Go 

A, Colleet food to ba taken alon^ 
1* Greens - Frecook and ^reeis^ 

2* Mushrooma - Pick and f^-ee^ft or dry 
I* Teas Collect and prep^K^ md dry 

4. Salad oiK - Colleet en^ and ehlll ^ 

5* Fruit or nuts - Collect anA gtore 

6. Bake bread or desserts 
B* Collect cooking paraphernaXia 
C* Collect cooking and servltig $wpplle^ 
D, Frepare library of cooking 'm^ lathering 

B. Prepare biblldgraphy , reclpei m4 other handouta 

Freparatlon ii^en you get to yorksh^p site 
A, Survey area for collecting #pot# 

Bt Locate water supply , electrlt^l outlets i garbage facilities 
kitchin area 

C* Hove and set up equipment ptim to workshop time 
li Start teas 
2. Thaw snd heat greens 
3* Heat water for newly^coll^atiid greens 
4* Arrange. display a^d sarviiRig tables 
5* Set up display materials mi handouta 



APPENDIX B 
MATERIALS 



Ai Five (5) kwiV«a « eleanlng and cutting greenB 

B. Thfte (3) »p0Ofli stirring and sewing 

C* ftfO <8) %m kiCtlei - t^Q kinds ot tm 

Di ThM© (3) ^mcB pans « heating froEen greens 

B. Larga J^Oob^ftg pot - cooking greens 

P# fit ttm ^ fti#fcvlng various foods 

. 6* Salad bOt^H ^ iAlad cleaning and mlKlni 

Hi T^o (aj'pmto ** eollection and ^eanlng food 

It El^etrlo t^in$ pan * mushroom and green cooklni 

J, Thr&e (3) h0^% plates and /or Coleman stove 

K* Plafiti0 « colieotlng and garbagi 

il» Serving Hattrtnl^ 

Bt f^apgr cupiA 

Ci Plaatlo f^j^k^ and spoons 

Dt Paptr mpMm 

llt« Cooking Bupplim CBasles) 

; A* Salt p#pe^ 

B« Sugar 

Ci Vinegar • . 

,Dt Oli 

i» Butter or margarine , = 

IV« Food Used 

Ai Greene 

B« Teas *^ BmMitm ^ mint - sumac , 

Gfi Huahroom^ 

Di Salad mi% 

It Jerusalem ^f^ichokes 

F* Pig or hm^A 

0, Wild frutte f^t nuti 
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INTERFACING SCIENCE, TErHNOtOOV, AND THE SOCIAL SCIKNCKS^ A HOLISTIC 
APPROACH TO KNVJKONMENTAL EDUCATK3N 



Louis loisii^l and Janey Cheu 



In troduction , 

On the ntws the Dther day It w^s tttinwtAnetd thiit a major car mawufMCU'r^r was 
ordered to rteall a particular i^f Mtfa b^eauaa of inadequate ipQUutlon 

MnUol daviees. Following this r^pprt^y mma shifted te s^ imXw^ showroom 
©harii a eustoBtr was in the pt^mm pwrta^ing the car in quM^i^tt* When 
sflked why he was buying the car dig^3pi.tf^ violation of pollafciow ftWtrol atand- 
asdSp the reply was, "1 happen to lika style and the powec. t huif ft car for 
tty comfort and enjoyment, 1 waTit a cw that will parform, ktx p^Xlmim Is not 
my eonfeern." 

This type of egocentric thinking i^lf-iatving behavior illu«twt#s vividly 
mi of the, overriding factors eontrtNtitig to our inereaiing ettVivoTO#ntal dater-^ 
'loiratlon and dislogatlons. tmiT^mmM probleoSi.as we knoWi not merely 
scientific and technoiogical in n^twv^n Wt #ve ioeKtricably itt«rfew^wd with 
vala^ priorities and value decialdtti> $h#vel^re, environmantal ^dwatiw must 
addrisa these isiues. ^ , 

We all recognize that environtnental pmhXmm ^re not only those ftw^wntlng us 
today-^^those of existing pollution^ land wi& tttanagements and mm$f wwerni-^- 
but potential problems that may v^ry mil thrmtm human surviv^i^^ KM effects 
of increasing anvlronmental degradation «d inetaasing demandi on Wmlt^d natural 
reiourcei poie problems of immense |?3^opqrtdoM and intricate qwlt^^ity for our 
future eitiienry* It appears therts fch^fe th# challenge to en^?it^TO^ntal education 
Is to assist our students In bscow^ing mm aMectlve and wisan t^ii^«^nalble decl-, 
sion makers j Individuals who will Mdr^sa problems from a perip^^tlv^ Wyond 
ilmifced self -interest. Unlike our %mtim and gathering" anae«l:^r#^ the kinds 
of declsiene we make today in a Mghly inNr^ependent world^hava tAt iilder Im- 
pacti and are capable of producing 4«nger0ws iftonsequenees t'enn of thw«ands of 
years hence, - | 

c ^ ■ ■ 

EnvlronnientaP awareness and knowledgiiwe mly two aspects ojf thl^ (^diic^tlonal 
goal* Bqualiy Important , we feal^ 45:^ w^f^l ^nd ethical conald^^«ttpn^*^ As 
Barry Commoner (1972, p, 198) poliit^d' out^ ' 

,uno scientific principle cm guWe tha choice between mm ttWb^^P 

of kilowatt hours of elactrlc pww mfi mme number of Qmm 

thyroid cancer, or between sqme numh^^ bushgla of corn and mmn 

number of casei of infant mat hemoglobin wle^ These ari mlm Judg^ 

ments; they, are determined nefe by #cienti£lc principles buC'^by tU^ ^ 

values i/e place on economic ladv^ntag^ and human life,., 

Theae are^ iDatters of moraHty^ m $m±fil\ mnd political judgwerifc. 

In a democracy they belong not in the. hands of eKpercs but In fch^ ^ 

hands of the people and tha4y elected R^pTresentatlves, ' ^ 

Theoretical Rationale ^ ^ ^ - ' ^ 

We at the Institute for Selence, Tachndlogy^ Social Science Edu^^tlon^, therefore, 
view envlroranental education as the 4ev#lcip»Wt. of those skllli mmmmy (ot 
eottplex environfflental problem sQlvlft®. Ww^wr, because the mlM Mift.ponent has 
such slgnHlcant ramifications, ©wi«ttw^ntal isiues are in mmm^ mdwl/ethlcal 
issues In a scientific , technolcgi^^l mA m^tal content. We 4o liw In a highly 
technological society, and as a r^i^Mlt^ ^nvl^ponraental educati0n ihould Reflect 
that orientation. ^ ^ ' : ■ 

^ 

^Dr\ I^ouis A, loizi and Janey Chm% Cook C^H'ige and The Institute tw, Science, 
TeehMlogy and Soelal Science EduttAtiont RMfcpri - The State mimmtXy gf New 
Jera^y, Doolittle Hall* New Brunii^icH^ Naw Hxmy 08903* J 



The goflla M developmenc* we believe^ tfiWW eonWln the following «ftlApttttiettt«ll 
1* ImtmmA Bkllia In dealing with pwciMfiftfi canftAinifig multiple lTftftm^titi$ 

2. Increai^^d deeiaion making skiUs lnc0^porati.iiB a wider soelal pm^pmtim^ 

3, IneWied eritlcal thinking In th« ftV^luatioft of consequences 
ioplientioni* 

Th@ questltttt is how to best appraaeh tKe developwiitit of mote eorapl^?^ »Yid ettwpif'fi^ 
henilve ptoblto BOlvlng Capabilities. Wh^te Ifi tM beat approach, 
in the aren of values? 

Let us flrifc eHsmlne some of the valu^t ^^aeatiott strategies cotmno^ly #»^tWtf* 
The values ineulcatlQn ot IndQctrlnatitn ^pptoach^ aueh as In "chavMfc#^ W 
"ioeifili^a^ton" edueatlonp is limited t& ^he valuer we can agree t^pmn M 
vald© consifvatlon and thus campaign f^t turning ipff unneeessary 14i;h^# W ^t^V 
dripping fttycets. But In areas of cmilUt^ such as choosing betww fmmx^^^ 
tion of prt&tine natural lands and strip wlnlng m meet our energy t^m 
should the dlletoa be resolved?, Whos^ v|iJ.uea* show Id prevail? Alt^rn^t*V#l^^ 
eould employ a values clarification appw^dh'ln which values are ^HWiM^ W4 
Giarified m that each Indiv^ldual galnm ^ bettet wnder standing of h^mv mMMS 
system tha^ guides the selection proc^#iv Again^ H^e bellev&s thi« appw^eh 
limited bei^^use its strategy does net 4.%lm for ^v#luating pB^tttmlm iv^i^mt^^ 
The view ii that value judgments are ntlfcher "riglht" nor "wrong ti%y%^ Mi. 
wrong are «^iatlve to an individual's value »ystem,^ In elfee^^ iftWh V^lW 
system has ^qual merit. If a value sy»tW that fe^aes priority on pa^fWft^l 
forts and luKurles predominates how mf^ ^li beglw to address issu^^ tmm'^^^ 
depletion, land mismanagement, and equity in diaWibutlon of scarce mmw^m'f J 

For us, th^ more appealing approach t^hW oiHm^ by taOTenee Kobl.b^T|^\ wti0»# 
^ ideas >tem .f^om the phllosephle tradAtlot^ of Socv^teSj Plato, ^mm^ 
The emphasis here Is on education to h^lf irtdivldwals grow both Int^^l^^ft^V^^Uy. 
and morally, This, we believe, .i& pert«|»s more futictional than a^bWw^^y 
trination ol values or taking a valuer t^jativit^ stance. , " 

ft . % 

Peveloptoent; of reasoning from chlldho^^d m adulth«god Is viewed as pr^gttia^iTO 
through dliftcrete stepwise stages. At §ucc$»iive stage one's ^m^^tm 

on a broader perapectlva*. Stages are TOt skipped nor does tmgtnB^im ^'^m^y 
That Isi e«l0h stage is characterized by ^ very, dliferent. way o0 e5^a#i#Win| 
interpreting those eKperlences. At K^Mberg's ^t^ge "2", for exawpl,#^ 
and "wong*^ is judged in terms of satialyittg on^^* own needs and tht^ 
needs of others if It is convenient t^ d^ M, SWge 3 reasoning 
maiiitenanc^ of approval in one's owu m^i^l growp* The orientatlOii tm^^tM . 
conformity ^to group expectation. At thi Wgher principled stagesi tmmHn$ 
takes into account concerns for welfa« 0f others In a broader cm^m^t W4 
eludes coni^wns for human dignity,' liN^«y# judfci'ai and equallty^^thwa^. 
principles on which our Constitution hm^d, ^ * 

Kohlbarg^a i^iognltlve moral/ethical deval^pttent^ fchtiary is closely WttMd W 
Piaget^s int^lleetual developmental thmtf* Dey^lapment is viewa4 m% m 
scaumulatl0ti of information but chang^^ in Uiinktog capahlllties-^rt# «t^ii<^tMr^# 
of thought processes. In the course of d#velopmmft» higher level iUm$h% ^^mi^^ 
iituMs are j^ttainedi extfinding on^'s ^oeiial perapi»ative and riaaonlns igftl^^^ilitias 
^tfplying; higher levels of thinking t^ p-r^T^l^ms " mmltB in' problew ml^ipm ^H«t 
have greater consistency and generali^ldjili " . : * 

Typically, this developmental approa&li h^ft been ^wployed suci esifMiJiy in M f^mM 
studies^ edwwion conteHt (Fenton, iW'Sj ^ but a^w he readily adfpM i^mtW^^^. 
mental edu^^tion in which social Issw^i^ ^re an lay or tant. concern* 




j^,^^^^^^^...,,...^.. tt..,a»itt«t Model fnr Fnvl rnnmcntnl Bducatlon 
deducClvB moim of scientific P"^^''"^°^^"%^i'" j^l hi»9 served fl« our 

f ''"'uSlnlS «liti eSvlronLSw! coif 11« wlthou. raaard to t«P««t 

natural .upport .ystto. the environment. A ««^^» °8^=«i ^ ^^^^ „ 

How to besfc prj^rltlze our needB and evalunto trade otia iiea wi n ^ 
aocial noral/ethical reaaonlng. 

J >. t.u ^S^A ffi atlmulate upward progreBBlon, Research mmm'' 
This- modal respond. "f^f 'fil^Jf LfKohlbLg'^ moral/ethlc.l 

Ing development through Piagot b ^ . ^ate More often than mt, 

reveals that people do not advance «%« f "«i"^""^,"";dvanca«ent. or Hm^im' 
particularly at the upper levela, we ""^,;°^,"^"yLate th^t about 50% 0< 
L a alven Btage. For example, reaearchflndingilnaicatetnaua^ _ 



at ■ given Btase. For e»«a"P"« f f *;,hlle only about 10% of m 

allng In a Bynchronoua mannar (TonlinBon-Koa.By , ^- , l"^)- 

If indeed «ore.people tend to raaaon k^^^^l^^ t^^^ . 
Led by reaaonlni dictated by peer group J^^^^Jtlonal Icvela. whi^H 

without underatandlng their basic «ne a. or at P^«°^^^"^i«J^„ anvironm.ntnl 
eharacterl^ed by "^^^^ J:'^^J^l'l^J^^r.Bt solutions, 
& "^l^Ji^^m i^y eteata further probXe„. and l„cr..«« 

©nvlronraantal eonflict# 

^ 4 .^i^^Hfle reasoning currlculuffl madel which COWfciriVt 

The .«,tigy underlying an of tH«ae a.tl^ 

-•.*ii"f;LSu^Ss^:ri^^^ 

into the niHt hljhor stage. R««"ucturtng occur, when^^^ 

1. felt by the llSWidual. That is. new ««Pf *»""f ^^"J,* "fJ^^allnB in«^««IM«- 
■ the individual challenge hla/hcr eKlstlns f f °* iJ l gtv^*^ 

cia. or inconilsten^iea in that P^J^^™,"!^*"! ofpor'unlticB M^^^, , 

la explained by the developmental ehMrl.t as the lack of oppor^^^ ^^^^^^ 
create conflict or dlB.onance. thereby Pj«=i"8fe Individual fe^ 

he/she need, to reaBseBS hiB/her P»«l=»l« ° deJSop moraU? 1» 
Cllve Beck (1972), perhaps the reason people do not develop mora, y 
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ra#SSisfei:gWr levels ^.f atstiraetlon or coB.plexlty. j 
fMtJjijcktlon of scsrce reBou«ep. eeonoolc and folltlcal 



l^mWt^tfiiSa, following .a «Bi of .rt.%aple 
IfmSJip'.'"!- oppartWtl^ chat would e«post ftudetics to Htghit laurel 



...... .„«sifl„,. . 

i^^^^ito. ' alternitlve viewpoint i 
i:#^ISiti^^tSe-pft«:ipectlvt of others. 



^If^^iSioing and elsTlfyttig ona'i own idaas. 



iStlou of cpMtqu^nc^s and Implleatleni □* dscliioM. , 



' • ■ - jlaulatlon gaoes and futures fo«Maeln|. 



: iSptoarfi im p«a«nt a hypothetical, heightened 



IfSiflottttig. StudSfits taking 



i^^^ySttueted: :in a heta«tiniOUB gw"?. the *£ud«nt8 thua^ i 



an 



+1 rissening. 



EKLC 



pel^fitlf 1^, logical '^^^^^^^l^^, 
thi s^lMEiflc Uvil arid:tha social ^f}J^^M 



at l^pa^t 



place m a vasuuio/ Heeded ala*" la * 
to 8«her. analyse afl* evaluate 
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"^^^^^^^ foimats. ranging from readings, drtiiiiieU dlatogttj, • 

"role 'i/Wingrc^^^^ and student regiateh aetivlciei to ftlwictij^ ^ 

taWe pVeflentaclous, For tlie lower secoiidary sehool grades, Infortoatl&n pre- 
l^m^tei'isi a mc^t^ ^t^tivlty e?lenttd fpraaC. whllg in the upper gtadw things s 
ISfi-Wqiaiitly origiuiiL ^rtiel#8. art the more ^omm format. The data Vai© #l^o . 
^^WiJyes'to hr?id%^ the gap.b#t«e€n the teal world and. the .heightpn^d hypothetical 
'Mi^ykfittuacloa, thm dll^^» therefore, will not be construed st^d#n€s * 



^^tfii^^s.a BC^ty, ^\*t a reflietien of teal ewiromental Ipsuai and ^^aaifig 
.■feoiilit^^tfl ac pexsotal, eon^unltyi national and International levali. 



^^fiiffi#:than actaoipt to pre^Mt the InforMtlon/dati. in a purely abjfectiv'i taantier, 
^^tife'ifeaslbllity of ^hieh seriously question, have Instead elected ta ptm- 
:^mwt tt f rom ^fevetal paints of view, and to demonstrate how slmijar Inf^Wtcton 

differet^tilly ttitirp«ted. In this w^y, students ean also begla to mdke. 
■{ipfciti^^ as gain ^idar Insights .op what appears as a limltid 



^^'u^wa StimtmcmB ve have also used the dlliDmas themselvea to tulld up .Che 
^;4ltip*matl^^ basa. Tbae Is, Impllaations from certain kinds of decisions «e 
-'lekteiidea to pwduce ^tht* dtlenaaass ot another aspiot of ^he problato li Wou|ht 
aut itt a subaeqtiMt diliDiiaa* This allbws in-dipth eHploratlon of m en\rl«OTent- 
al lasne/prabjM aad consldgrstlon of ieveral of the many lmplri|ing variables. 
, BesJMi the eoisplMlt/ in resolving anvlrownental «nfliet beeoiaes feadlLy 



Sinoa. Interaectve dl^cusaloa In small studant iroups may not be. the nore eopmen- 
type of claps«m activity , we hava also Ineluded alternative poaltlona mi 
«asoni (ktyid to different reasoning levels)* as well as a series of prol?e ^ 
Questions which ma/ bi ustd In a variety of ways to engage students in, die- 
cwtMrn- Depwdlag Q» the level or Interest of .the class, probe quastloiii 
qutotly lead to davilopttent , of additional dlleMiS by the students thetttpitvas. 

Folloi^ing diieMa ddseuislon, several types of intension actlvltlas are suggested, 
these sp^rve af a fflechanism for students to put mom^ of the Ideas .and Judgtfints 
that have etfaMted from the dlicusslon Into a larger, struotural fraaiyrorH^ ; They 
also prjpvide ^tudaatb with an opportunity to projeet Into the fututfes ^hlE^king' 
t^^ond their om Imeaiat^ e^parienee and considering implication of diffpr^nt^ 
4e£lsloni on future ^oclaty* ^ 

Curyigulug Materials Bai ed on the Soc lo-Sclentifle Raaaonlng Modal 

the currieuiutf tBatsriali produced by our Institute exemplify the flexibility and 
adaptability 0t the ^Qdlo-seientif ic reasoning mod^T In ourriculua davilopiaant 
efforts, Ouir toatairUls are **frea standing" rnddulas that can be used in a numher 
©f different eows©! In a variety of ways. This elreunn^enta the problews tn^ 
eounterei in iwliiaintlng new courses of stud^ in the eKlstlng highly structured 
echool progifaias* ^Qriovar, It illustrates the transdlsclpllnary nature of envl- 
sronaantal eduMtloa in that Its Issuas Impinge on nearly every aubiect area of 
sfcvdy* ^ov e3«attpi©i our modules are currently b^lng field tested in sQc^l^l 
«tudle8p/civtesV wrld affatrsi health, biology, .chenlstry and earth set^we 
eoiirsea, Thl^ alic? ripreBents our ballef that the coneepts and ^'oncirria ot the 
ether iubj act areas phould be aKtended to in|er£aca with the wider scope ©f 
envlronmintal edueation^ end that envlromnental aducatlon not he limitid to a 
single ebursi glvao at the sioondary school, level * In addltloni our medulea are 
deslgtiad tot difffaririb grade levels, ranging from grades 7-12 , so that asepoanre to 
envltotimantal coaeerfls. may ba a continuous and integral part of the eieipting. 
school pr©g*ftffl» 

%e internal flexibility of each module allows teachers to conduct thea a^^ ffllnt- 
couraeSp to interspinal actlvltlaa^ throughout a given course of study or Eaach it 
as a aiseretg topie of studyi Typicallyi each wodule eari be condyctad within ^a 
4 to 6 wiek period. Several of the modules are designed so chat they be 
tssed in part nr In thair entiraty. 

. At pfeienCi Wii havp ptediiBed ten modules, and foul? additional wodulea ari 
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\^^%%mkf^-iot}^i^ y0^t, ' 0\kt modules for cha flenlor high sehool ineludat 

I* Critical Decision le?t Seaimtyi and Perapeetivas on Transportaclbn* . 

ter'%lie Suttior higjii Mh^ ares Inirgyi Declsloria for rod^y and Tomerroiir, 

^ future Scenarios in domunicatisns, pecislon Making in cha CoaiCal 2one» Spaa@ , 
? Igfeetinter r and Values In C^^ 

r ttfe-iaedulis ranga ttm thog^ ^hlch are, highly structured giquenclally to those^ ' 
vti^fcK contain diacr€e@» indapetidint aetivltieSg The tBodulis for the lower grades 
t#ti4 td, more acruetuted^ vich subiequent aeclvttlas building upon skilla 
iMfned in prior #c€lvltitPk , 

kfk akampli ia Fut iffli j^sinj irlg i In CoP TOpl^c a t i ona 1 eh examines the impaet .of 
two tachnalogieal appliestions on aociiicy using aevtral forecasting tacnniquas» 
Tfii students first develop ferecaating skills using a known data base, their 
tooiijLedge about the talephpne; afld in the seeond sectton, thiy again uae the 
i#ma ta€hnic|uea to oake forteasta about eomputer iopdets* Laast structured are / 
lyAlgMas _in BlQe th s_jafld B n v Ir onmen t a 1 D i 1 emma a ^^hich ccataln" twelve separate 
WlaMa discussion activities that may be used seleectvel/ In any order * Eneggyj 
Bg^isions far To day and romorrQW presents three energy topics developed in self- 
Qpnt&lMd sections f^hiah My be studied iequentialiy ox ielectlvelyt Within each 
a^eclcn the broad spectrum of probleois and concerns ass^clatid with an energy 
ipuifce are exaningd In sevpral contascta^' 

JSX t^^ modules, however ^ are ralated by a comon thread* That is, each provides 
K0anlf)gful e^eriencea for scudgnts vhlch scim)ulata a peraonal sense of confliet 
i0d expose them to a higher livel ai teasoningt As ve ha^e indicated i this pro* 
e^ap can be effected uslni a variety of edueatienal teohntqueSs provided that 
tbty are appropriate for the unique thought itructurei'of different cognitive' 
ipv^la and present opportunltiei tot students to reflect upon the adequacy of 
tHelr otm thinking. / . . 

AjUpssmefit of the Soeig^sj^gntlfj.^^ ... 

Priltolnary results of our flald tee ta. have Indicated that ea^oiure to our cur* 
n^ultim material produces increases In knowledge , critical thinking skills 
(So^neli Crltioal Thinking Teit) and moral /ethical reasoning (Def Ining^ Is sues 
^ggn , Rest 19 76 1 and Epvjjo^e^ntajL I^gn^^ * lo^gi. 1976) . ^ 

Conjlyslon ' , 

The socio-sclentific reasoning Mdel which has guided, ou* currleulum development 
efforts la, we balievei an effecclve and relevant model , for envlrofuaental educa^ 
tloti. The developmsntai perspeQclve offers several Important dimensions in 
Curriculum development,^ Mdresilng bot,h the Intellecfcual and moral/ethical 
tealms of development ^ %7e can better prepare students for Icpowledgeable and Wlae 
etiYlronQental decision saKlng. Understanding the ways students deal wlt^h Infor^i^ 
n&tlon at their different thinking levels, we can then develop those lnatruc<^ 
tlonaX materials that will help advance their thinking* ' 

. '^ . / ■ 

1)le /ate confident th^t applleatlon of this model la mosc appropriate for promoting 
the loals of environmental educatl©n--^creatlng an envlicofiteentally ethical ^iti* 
aenry that has a broadened conceptual View of the Interdependent world in which 
w live. 
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fiS^f^^Wtmi^ '^OiitB A. Moral JudgwenCi Verbal Ability. Logieal Rtasonlng 

A ^ Ability and Ew^reme ntal liguei , Unpublished Dog.tsral Dls^ir tatlen* 

^^^^^T Rtitg^rs* the Stat© Unlverslfey of Naw Jarsey^ W76. 

^^^5/ Kohlberg, iav^enee. Vlha Cognitive Approach to Moral IduMclon," . } 

pNv'^- Vhi Beta Kappan , 56i , 197S. ' . ^ 

E^?^ 6, PlagQt, .Taan. "Plaget's Theory"* In P*H. Huaaen (ed*) Carnlchagl's 

' ttenual of Child Piychology . Yorki Wilayi 1970. ^ ' 

Kt^^ 7p l^PQCi James, '*Nev Approaches in the Aaaeasment of Moral Judgment t" ; 

gpj(V"\-, . '^ifl Thomas Llckona (ed.) Hoyal Pevalopment and Behavior 1 Theory .' 

".V R©s#areh and Soci_fl Issues* New Yorki Holtp Einehartt and Wlnstpn, \ ^ \ 

'^f ^ I57fi- . . ■ ^ ' V 

|!r . T^ifison-Keasy, Carol and Clart B. Keasay. "The Mediating iSole of Cognitiyt 
Jeyeiopsent in Moral Judgttane." Child' Development t 45 1 211-298, 1174. ^ 
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SCOMMUNITY-MSED IN WESTERN PENNSYLVANIA 



'fhM Teleh p Woodward i. Bousquet^^ liyti Fleming 



Introduction 



^^^^ - ^ , , - . . * ■ . ' 

■ Environmental edueatlen 1§ not kid stuff. 



Wa havii. ull'heaTd countless ttoms thii 



lisllB'^ ffict that the wviromantai imatmtonm we mdce todikf affftct §#vsral suecia* 

Siva geheratlonir* We have, all seen the fleets on. 0W Xandscapa caused by ths 
dedalone Cor refusals to makk decisions) of our grandparents, Hovraver, desplta 
this obvious n^ed to edueate the voting public today 1 vhentver MvlroOTeptal; adu-^ -= 
cetlon fa mentioned » people think Imedlately and mXy of the formal public s^ool 
^stem,' ■ ■ / 



Comnmnlty-^asad^^vironmental education aiaed prlmwily at adult audlenc<iS If marm ; 
^•ji.-^^:- '^^^^^^^ .l^'^ establish Chan ongoing foroial aghool. ftyitea progrTOi, Onm reason is • 
i^l^t the lack of a captive audience. Mother is the divwplty of eomunity^ased in- 
^^-Stltutlpns that might sponsor enviromngntal educattw. This diversity 4*^^^® ■ 
-tproblems i?f. standardization* What might work In Pi^tiburght for examplei probably 
would not -be successful in a rural eomunlty, A tfti^^ ^oncarn in developing commu'^. 
nity-b^sed environmental education' Is motivation. yb# program must either Interest 
ji^par^lclpanta through enJo:paent oi entertaliment vaii^iM or be extremely relevant to 




An tafomational meeting ahw<5 land use lii ,tRe.absttactp 
participants than would a pubWc^sasslon ©n the s< 
^J^^*ment plant or energy-generating facility to be bulJ^^.^yst down the road. 



|^f-f|/^j,thelr> everyday ^ lives , 

^'^Mi^will at far fewer participants than would a public^ session on the sewage tireat-;^^^ 



education requires di^l^rrat sets of goals» dbjec;^^ 
" ^ " ^tives^ mA mtrMmg±m& from those used in formal edu^^tiw. The progrm develppar^ 
;::cannot aismiie eagerness to learn. More ©ftm than |^^#| the audience would ^:athar 
^bidithe topie entirely* On the other handp one© audience is motivated tyiSft 
^either ; enjoyment or the Relevance of the topic, the^i^ is often a pood . chance ^^aty. 
the developer can expect the signs of a suceesaful pip^grmt Behavior chmge and 
StiJ^-'^.-action* ■ .■■ ; . s.- ■■ 



. Igffftfennsylvaiita;ls a "keystone statep" bridging the tli^^arn .peaboard and the^ Great 
&St^i:>.LakeilS^tatM Western Pennsylvania is part of m "^^Iv^fcate" regl@n« ior 

pjlit eludes West Virginia and eastern Ohio* Mvers and ^^twka are nuaarousi - and ,t]bey^ ^ ^ 
|0i"%land is hilly, and heavily mined for coal* Heavy tndw^ry is praiant and hmt§^t{^^^4F^f^^f 
l!^'v;¥tra^^ along' the larger rivers. thK^ also many small , ' rural'tv^;)^^ 

.^Mktowns and mai^lfieent' state parks. The Western P#TO$ylvania Consarvaricy la one 
1^ ©f the natlon^s most successful organizations in p^^winflng, biologically ,sign^t~J^|^^^ 
-;-cant tracts ^-©f land* " ' /. . . . ' ,^,'...:v. .'..>„,kmi 

iifiiPiii area ©f this size and diversity has ainiMbef of ^nv^ironmental probleaif tt als&t! 
pl&i^hM. a ij^^r of-^resourcesi both public agencltes private or^ntfMions, ^ to 
!||y>imrkv©n^ .t^^ The Group for Bt^clln^ in fi^nnsylvanlai^CGRlt) f omed - 

^;Hc:;«t8©m^^ the first recycling centers in the United Sfe^^t^ps* a result of the; /r%^^^^ 
2^?^ af forta of GASP CGroup Against Smog aid Pollutlen) , AWtghMjg^unty 's air pollu*^ 
j;tibn otdlnaiices are stringent than those of tfi*^ )^m^^£ infevstate. Matty of 
,thft ;goal8 of Qi^P are, now instltutlanaltied as part the progr* of the >^ls^ghaift|| 

However^ we are all awarep fewer reiources are,|nr4tlible to organisations!;^ 
than there were in gasp's hey^ Becauie of thia^ becausa of^ the growii^^^ 
compleKity wd pervMiyra^ of enviy^onpental problwi^^ the nied f or. envitb|(m[^tn|||^^ 
educWion at -ail V age levels is omnipresent* This tj<^ii^4 hii theyJev^lop^Sto]^ 
l©f several connaunity-basid environmental education pt^%ts^m in iimaterii PenMylVjS^|j 
funded and iponsor id !thro^^ a variety ot resourci^^ 





^pgCallf oralff (PA); S ta te CoHege , Slippary, Rock 



^^iifc^dl^ea^a 200*-ac^^ ce Goddard Stata Park, M^Kaever Environ- 

ItellilAljm a puWtfeilly f undid "living ttxtbook" and fasldent . 

, north o« SPifctsburgh. The slta Is within SO wllti of 

r^fl'lye^^imdl^ forgatSg eicias, tewns, farms, parks, 

F«%i«piiylv8nla*s Soil, Conservationist for 20 years ' 
'^v-kVui^^S^^^^^^^ 1968, QtlgiWttd tha Idas, and In 1974, MeKaavar began 

auspleas ^1 i| consortium of eight Institutions i Claflon 
v?l5i¥ata^ State C^llega» Indiana Uni varsity ©f Pannsylvanla, 

k Scata Collage I the Fannsylvania 
partmtnt of Envifonmenfal Heiources, 
r^^n;;rad.^^lie" Creek Censervanoy« Host of the funding oomes from the Penniylvanli 

%|j|9epartment of Education, and t^ Clarion Statt Collage holds adminlitrative . 
^5{;':reapon8lblllty for HcKeeveir, M<^i^€ver*s three lodges oan aaaoimDOdace 150 resl-^ 
dents, plus there are auditariMMA ^lasBrooQ, and dining faollltias« 



I^SpV^hivjicKeever Envirownental LaamAng Center^ s approach to eonounlty eduoatlon is to- 
^^j^ eiibourage people to take aotlon ft0 Improve the etwironmentftl quality of, their ' 

home comunitieSi To this end|^ aomunity Invaitigation li ^ compont^t of many 
1^^ : resident programs * The •'How to %n an Earthkeeper" progratti designed for middle 
ifv^l'; school stiidmts, takes them frow^ the abitraotioni of the "web of llCe'^ concept:. 
to .|:he application bf envirdnro#SfVtal principles to Idantifylng and solving pro* 
blems Itt their home' coaaunltiei* . \ /- ' 

g^^/W Eii^ for adu}.t$ also center around the Improyettent of home- <; 

'"i ■ comw^ HcKteyw ataff uttltie 13, Forept Service e^lronmentai 

■ 1 gducatlon materials. Investigate^ Your EnvlronmenC i Fartlalpants "Invade" theV 
-nearby town of Greenville, Pennsyivanlai to d©\a community survey and learn 
g^^,^^ I techniques they can later use tp d^tarmlne the good points about their owh>^ 
||pv^' cbmmuhltles and what items could be Improyed,^ Concerns Include recreational 
111^^; ' resources, fire and police prot^t^t^lona schoolSi transportation i social activities,;; 
•all the ingredients that go Into what Is called "quality of life"* > ^ JJ 



it 



Xakevlew School District's Energy Stewardship Program (BCT) 

Less thte flvii miles from HcKeewr is the main office c|f the takeview. School 
'District, which In 1977 racaived led#ral funds through^^fitleJ^^C for the da 
ILopnent of an energy programi The thrae^year gf ant is sup|3^ised by the P^n*0|ji| 
«yivania Department of Educatlori^ and the overall goal is to obtain state yalidiif^ 
tlon for the preigram which would Wkt It available to all school;:dlst^lets;^lm^^ 
state. Project ESP is a grasarQ^ts attempt to educate tha Lakeview youth:^.aiiidr^'^^^^^^ 




JN^^g$|8 /bh^^ome weatherizat tnitgy conservation^ alternative "in^t^iiilloy^ 
. . Jil&^tdlm^^ i^tettindedt >^Winter''Carttval.^tnc6ura|^^^ 

^^jff^ patiii^tjb ^ rathi^r than enjergy^consumlngvWlntrt^sport^ 

"^'^^^f^^X^^^^^^^p^i^- participants f aH^0l^#d^ sleigh rides to'aho^obUes , 



j«t|Ui|||o|^|fi^^^^ When thii mw melted, a community 

f .?<th^^^^ role In developiifi^ ^ bicycle path thrqughoiit the area^^Iinll 

^ time, ;naw . energy i Mterlali b^ve mm developed and alriiidy :^Klstlni^|i^ 

i^nd students In the dlstrictV 



ii^M u^^bean tmade lavallabl^. to teachers m 
Kl^l^Ufl^evlw' iim^iS§^^h . Hay 20 , 



im. wa^ the day'teachari,^.ste^^^^ 
pp^^; ?^«unlty groupa|^^^ made In energy conservation. i_11t1« coml^l^^ 

iM SJaiTOh^^ ©dM^^tlan, and ppcketbcok realttlaiiihaii. 



^nl ty*-ba6ad f eiwl^^^^ 
i^^behlnd #n<;03CiafrGnt in a ^»lddU-i^1^<olwlJTa^^^^^ 



ERLC 



^pfeSl^8iffi|a^fW&ai;^^^ vafti^y ■seufetsi HEW's Of flee, IrwlMrt- .4 

^iSSW neritaJ^ Edueatioii, PltM^ jfownd^lfelensi and the Junier Leagw of Pitta- ; 5 

pf?:S,burgh. ' In-kind services hava. eoma itm Hmtmt spensorsi Goodwill, In4ysttits .and ■ ; 

County Environmental Coalition, the Centet has also wmimi funding 
I special projects from the Psnnsylvrat^ Arts Council, ■ Western PeTOiylvanla 
Mf^i^ivcdMjap'a^^ and tW Pittsburgh Foundation* income also la 

||il'||eji^ of waste I workshep^,. special events, meraberahlpi, and dona- 

iA" "fo achleva It a goal of giving waste a valWp the Creative Recycling Center collects 
Sid dtatributas Induitrial by-products, dtl^lgni substantial itewi. fron the dli- 
-^ifds, a^^^^ infOTOiition about , the sources of materials -.^-^^ 

^ ^^id in aani^faatw^ and the Inpllcatiotil^ of our "thrdw away" society* 

the proceas^^atarti with a call to a loqal ^^dustry to find out wheth« they have; 
potantlally'M^^ Despite tWiv surprise afr being asked this ques- 

• ttonV Wdustt^ usually beW cooperative, once they le^ro that the > 

laattr^ In programs fo^ til^'^hers, eoayaunity centers, wtigts, re- ^ 

^ hablittatiofi etc. Iven more topwtant, the industrialists have sometimes. 

: bain stimulat to ask their oW quest* otif. ^'Is anything we are throwj^ng away poten-- 
i 'tlilly^ recusable?" Some 350 contacti irttJi Joeal Industry have been wade this ^way ^,^^^^ 
s&ce the Center opened 4n early 1977. diincards collected are s^ld for a ; i 

nominal fee at the Center's store* ; 

Host people learn about the Center bwaui*i of the variety of items awilable In 
the store, ttiey are usually very, surp¥i^#'S^ to learn that the items wuld have ' 
found their way to a landfill had they npft $een/ eollected by the Centos ^he , - 
^ [point of origin of many of the by-produat^ As also often a ^s^jery* §ome ylsitpts : 
db sot know that cork- comes from the birU 0f treesi or that many synthetic fibers 
are made i'tom petroleum and coal-tar. Center's goal is to make piopla rea- 

lize that paper and. plastic, for eKamplii mm not scraps to throw aw^y,. but are -^^^ 
parts of^ trees and barrels of oil and thiTC^Iore, worthy of .recycling and re-use* 

Leonard Hudge Environmental Educat ion Myogram ^ ' ■ 

Just a few zip codes away from the CrtatlW Recycling Center Is Carn^|ifi Institute : 
whioh houses the^amegle Huieum of Na^uviit History , the Museum of httw Carnegie : 
Huslc Hall, and the main branch of th^ CatMgla Library of Pittsburgh^ ^ / : 



m 



mm 



m 



In early ^ 1976 > the Sectton of Educa 
tk^'arded an on|oing gift in memcyry o 
The gift was earmarked for an outre 
mainly at Adult audiences. The eve 
/labia to organisations and agencies 
I eooperatlva program^* projects, and 
providing information and education 
issue from a variety of viewpoints, 
and know that It ip an in'telligent 



tiqn 0I Carnegie^ Museum of Hatural History was 
f a foiwtttr museum trustee, Leonard Hudge. 
moh environmental education progp^s^ aimed 
rail was to make museum reaoWfc^a aval- 
inwli^#4 in environmental education through'"^ 
mtvim^*- The Mudge Program la aimed at 
si5^vi'^#^ that present the ramifications of an 
tb#^ the participants can mak# a dacisloti 



Projects included In the Hudge Envirorminft^Jl Education Program ^InaXy^ai 

Out of Poors Days , a series of wovkuJi^ps and field trips eosponw«d with 
the Western Pennsylvania Censervaney* , 

EnvlieQnmental Issues of the Pi tttbuy:^ h Region, a conference setias developed 
-In coopitation iilth an advisory ^cnwnAfetee of representatives fif0m Pittsburgh ^ 
enviromantal ofgani^ations and a|W^ . , . ^ 

Interactions, a bimonthly newsiatfcw^ " / 

Peopia, Plaaesy and Pro^raaa for |ftv| yoi^^ an inv^nfcory of 

Pittsburgh teglon environmental edwe^Won i^sources* ^^^^w,^s^<i 

Meld Photography , an adult eduya^iay^ #hort course. , !v r^'V^^^^^^ 

^\ The Matugal^W^^ldi A Vhoto Qonteat , m annual field photography <:<HtJ»ej 




^-^ ^ . . EnvirbnMiitiil^ S^;p^**on werkihopi tot teacliMs, 

baiaslenalt^ Wents, exhibits , and internships. 



"m 



. . .,. .... 

p'|*'%,Tlie'-Uoiiari: 5V'M«as0 -^tt-vrlroMiental Educaticn ftogram is « leadership program, * : :| 
IT''." bHofdinatiVe' program, It, brings people and their Ideas Msether with other 

(people with other id«««. The resulting program may be different frqm the otlgiWl | 

' thoughts, but the py0«i«iiS does seem to work. ■ . ; ;S 
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.tulaln what com^^mi^v^ edicts are dolijg in 



ways In wMc^h eoXl^^i^^ .-((ftd universities can.j^^ ,^| 



,^ff;t^£J^<ifc^^'A what conservation 4i^«1?*C.tS# are and review.- r( 

very re« t« f^. my^o; their point of 



IWW^flon or-enviV»WPei»*«l"«omnl 



units' and are made ^6 cltiBena wh<. «t;* elected or.appolnte||^ 

|£,distrlet board. ^Wft »ft many other HWJWUftW otflcials, they .^^i 

^^.Llc responilhlllty 0« «W8«wi^iondistrlct«Ja J '"J^ATr^Pii 

tuJlt the natural r'e^^ttVi^W tti^Wn their area. ■ they t:t<iC=&y identifying th^-^v| 
,»feation problems, priorities. to4 the ^^"Ji";;j^^"8 3f ^ 

' Wer for all* t^n-ei of Immmm^ «or achieving wlutlenj. fc^ toe Pf'?Jf »; . ^'M 
. ...Salatanca la sought £xm gwwmt agenclei and «ym todly"u*l« ^"'^.^^pM 

i^^^S^atlona. Confervat4,on MafeviWa l^an heavily 0K^ m aKpet-tlse of .,5.^^^ 

"fl^p.S. Soil CanservaWan &mnm, and state forertKy. «nd fil* and game Jepa^f:..ji^Mj| 
r .SntS on the financial »mmmm available from fth« t«,S, n«pi;tment of Agrlcultor^g| 
/»J.-AQP nr^Qgrami and on InfowwWiW educational ««»J,8Mn«» mm the EKtenalon .c^-lg 
|:rSservlc2\ . , : ■ . "Illli 

■ "'DlstrlctsWe first a»tllbU»ho4 W than 40 yesKW *»a, |«amng the great 'dust 
bowl daya.NThey have dewlpp©* » malth of mp&vtmm m4 h^ve amassed a great 



I?;' WHY comzmkT tmxDisTvacn mrimovjm 'U ENViRQMSIMLJBMm 

'"'conservation diitrlct ofi«i«*a« M«w that the , cOftfcWW Steilf^ JWplng which. the £aiiri^i| 
'appllas this year, or the 4nm^mv'a sediment b*al«,W m% ^owner's tree pltnt-;;..^ 
ing.are conservation pvmmm wMeh. are needed W '4«»1 tifi*^ *«4fty's problems 
'v'- that purtlcular parcel «bout 10 years tvm MVt -^"^ W a generation from, -^m 

f '"now? will there be in^™4 sAciweha M make goo* W« to carry out appropr*.: 

U> slate. conservation practice* m the future? We knm mt, m *W the conservation 
> ■ ■• -aistrict movement muse d«Kl Vi«Sh today's eonservWifltt pMvmf..hxxt we must :alscj,.,y 
'7 V. look to the future. Xh«« U We are Involved ttt. wvitr«'ttW«tt««l education.,:'. . 

Because conservation diiWl^k hJ*nket the nation *md m of all the,prlV||^ 

- lands In the country. tfc'« that we have « Iwt ««rttW« on our boardsv^v^r^j^^^ 



i^^^^^tth^ 'pii^lroiiinental eeuta.U«ft ^hwW be interdisciplinary sppreacK, .g 

.SnJii^Jobleral^^ad tH^t it mus? l>e A ^K^mimmB, life-long Pf «J«f f^****"! i 

also Saieve that Ae «Wiron»^nt should be co«8id«r^4 ^o^W^ically- ^ 
.l-'-IScSg ' its natural, p»llti«l, m^m^i:^^ W«hnological. m4 «ithatic 

v |lg^toj£iCts of C onseFvatlon DlgtrlcM , ' \ 

^conservation dtatrlcts .ar#,ouC a o£ educational W^^^ : 

conservation diatrlot peraonaliaea Ita IpWRwrn^ adaptlnt It to t^hft. n««as of tMt 
dlstSit. AboWhall o« «h« pwJe^W «r. assocl.teA with awh^oli and 
« . - Sr^Jher hall 2a fairly avanly «vl.4*4 W» aettvitleB wlCl» yo^th o«|ani.a- , 
'V'.' SwSrputUcity and oMmotional mmmm, *nd dlscrtot-orleftft^A ER. f^3«c|s. Let _ 
S me jS^t Ste a Lw so" that you can m «£ the range ol.WM^ttw dlitrlet 

?t': envliTQmmantal aducation aetlvltt##^ ^ 
f- ' ^ • ■ , • ^ 

l>?0vld^ teaeher, sehQlarihlps %o M mtU'^^pB. . . j,^ 1 i 

' ' Assist in sstabllshlng an EE ^dvi^wy ^^WlX in each ^ [ 

V ' A«anga to dlseusi EE .at teaah^K^' «ie^Wti$i< ' ^ m a ' ( 

. trovtle taaehera with a li$t oepiTOity cpniervatlon aet*vWW^ - ^ ^ 

.V- ' which elaaias could undavtiik^ » ' a 

tMvlda SGhooli with EE currtwlw S«4#a or packeti of El ^tifra^telTO. 
find land tKat oan ba uied fo*f \ i^h^^^^^^ outdoor elasirooms. 
Provide mini^grants to iehool^pj^y^ W pv^j^cti , , ^ 
: Conduct .wnservatlon tours fi^to^h^^i -aM iehool atoinist:^^^^*?^* . ^ 

f tuhlish a conservation aduca^toA nftwtlrtCW for teachers arid 

youth laadsrs, " . ^ ' j " 

Work with tha madia to gat ^^^a|nitton of coM^i^^^m ^m^Uon 

aativitlai in tha diitrl^t. ' ^ " / 

- ' Sponsor high school or youth wnii#W«lW alubs. 

" Assist with sQOut cons arvat ton mmit h^4%^ p-iograms. 

^jponsor public forums on local qwi^rvafciTO lisuas. 
' Sponsor racdgnltlon proirams ioif BS^ M^^^ ' ' ^ " 

And tha list goas on and on* ,^ , . ' J 

' -| ' ' ^ ^ ' . _ 

Typiwlly, a eoniarvation distrlcc. ^*ll hm^ m aducation eomttitmi ^iU appoint . 
■ either ons of its Board members w m mmtmwA citiEan as chaimw^^ p^^J 

comrolt^taas will usually include on^ ov m^m mmhmt^, ywth U^imm^ ttm wdla 
Ifif. ^- people* ^ . , ^ ' > ' 

f;r ^ m^refefami of Stat a and Natlohal.iM oeiMfeim.if CQfti^rvatlon to . 

' - Tha l^atlonal^ Association of Qommtsr^mn MmtUt^ and each oi ^ ^Mm mB$oct^* 
^> tion# also hava edueation aonkitfe^^i m4« 0« repraiantative^ conaarva- ^ 

" tlon diitricts. Among the hi^v ftUtUf tt^tivttles of state mm^U%i^m^ atar j 

foraation *Cif naaded) m4 m^imHm tt£ an mvitomimm^ ^liAmmim.- ^ 
, advlsorir^wvmcll, a gtoup ^0 M'^im the stata educatiPW . ^ 

\^ ■ ^ ^ ^ ' ■ , 

vy J, En^loyment of at laast OTO JuU^^^i^^ >*nvirontnantal a^^wft^m , . 

" ^ suitant or eoordlnat^r by fehil^^vqt^fe ^^ucation agency, , " 

^'^o., ^ 3, fomulatioh and implawenWtelw ^fi ^'fcttt© envlrotwienft#l ^^mHm^ 
maitar plan. ' I . ? ' 

4*/ ?M-ser\?lee praparatlon .of ^^«^h^Vi in enylronmental ^^M^i^te^W «li a 
• ' parjt of thair .regular unive^Vit^y ^dawtloni . 
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5* Adequata funding for env£r«fli^i^«i^l ^^wcatlon orrr^gMJw ^mU 
5* through: tha/ stata edueWlW ^eWtty^ - 

St«^^ asiootatlofts hava zaroad in thw^ Hv^ objectlvei, W0^Mn|^i^h a hroa^ 
' repir^^antation oi: leaders In fna^ U^U^ W^*^ ^hare thase objaa^*l^#N W Nve ntade 
algniietcant-'galn^'-^ov^r- the past «W V'^^^V^ In mny stst«©. We fl^|^;^ip>italy lare . 
^^:^;i|jfiol ^;po titl ^^e do ir^ip^^^^^^'R ^J,^ i^on ^ Intoroa ts^ liw^ ^ ^^^^^ 
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S^^Sai!^aiii^iiia''«ia;v»>»ltU» developing 

»S^^«^i^S¥.Envmi?«.entai!.led«c»tion program^ Chw wl^ Jt^pare P^^-^«!^*J| 
#j;V/^-.^>'-'^'*;-|J^^^^ on consei^AtAcm ptojeQ** with students 

K';^^' /-t'-'l^mJftfe^dVhigh schools . • 

.-SSMnsipi^^r sessions, «o«H8li«P«, ■ sti^'.-^ther anviwnmenfcjj 
^^gill^i^M^IS^^iS;;— e .frtv-ae^ce t^mhmm to enable 



rS#SpMu"es,4r irt-S^t<»lce fcWfthesi M enable^*:»ej 

St-l^-^Job with pwgr#^^ TOd p«3«^W to !j^^Sf^?r 
" ■ ' incorporate ^tWitopienWl studies into ^11 



»3l|i^i(^ii^'^th ifi£o*^ and t»«^h 
^a^^ffl^iiaUcktloa courses d£ se*W«r*^ 
teifi^^^&jliiij&l^iiBong.. ^ 



i|i£»ng un4argf aduatti 



if8®#llit«>^^ and graduate ^t^4aiits* 



to- colleges and univerBlCl#« tmUm 

BMtmi^im icholarihips' to: mmWrn^ in-Wrvler teaehe 
' enSu in Jedit courses in eW4r«ttW«ntal #diicfltifln. 



Agiiit in providing tesQutca i^^^iMU^ti wt^^ Wtt sarvs «i gM^^t 
t'SeS orinitrLtors In ft^W^ taatl^» M raaou«s man^«^- 
wnte wd .ehvii^^ ; ; . . 

H#W develop outdoor learnimg l«fcWatoylft» ^ '«f P"^ *f J^^jS^toSv- ' 
pw^^ervlce teachers, m th% us^ 0« an outdBw classroom at ^IWft^lVfcftSy, . 

Kid, high schbfal levels. , , ^ , 

0««V cooperative asiistanee Id 4welopW«dult classes .i« ^ 
Sjl education that will be ,i tet.rest t« 

ofWeittls, oonservatlonl&ts, vea^wce nian«|*t8, and citlzewH(H;»««a«'*'» 
in <;qw(D.unlty imprcivement, ,, ^ 




^ :ianas. Thmy sre carrying out eff.ctlv« vmvmB ^hj *«hablliMj*W W^JJR 
' ■ ■ ■ alanMlne for the conservation ofi V«*^u»ee8 m urbanlaing ImM^ zf J?!^!^ 

C-^^- ln^KiflSeft^ conservsftiW ^£ wst«^ supplies f "J*^^ 

-L kiirL^LtoB out a wide range of «W««felve «ttwiw«ment»l educRHtt-tt -WOBW^ 
S%J;:;trc"SiS w!trLacM« educatLWl 4««tltu«*W». youth g.oup«, U^t^J^ 
;.;^V-;-'and- othersV/-.- '-. .■ i . ■ ■ , ' ^ . - 



m..x. 

IS*: 



Irtille conslrv.tlon districts have achittw^ » g«att ^eal in 
While f»n"^fJ"2rf^|^^J^^ orolects th«W »ife MttV, many things It^fc wto-e^ .Jt^'s,;, 
'iLS'tSafS*^^^^^ Lri closed SI^H the «?! leges and unlv.Uje^l^ t>.^..,>,, 

lewlc coranunicy bO^»use «« Just V?!*!k^I*A^--^ 
a great deal %K> ^^WribixW to the overall 
ivlronmencal e^wwutelon In -flW school and 
8tBta-by-8tat«. ■ ' ■ 
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^^^IpASibN iN THE U.S. DEPARTMENT OF THEiNTEm^l 



■ Hope T. Moore^ ' - 5| 



Iff. 



il*t^ro'here t6day with a specific assignment to describe Tnterior Secfetw^ ; 
^rflJnSua's eonmllmene to environmental education. But I would like to start ^l^ m 
top and remind you of what President Carter said In his Environmental Me^aas^ je 
the congress last May. That message may very well survive, htstorically, mjnf ^ 
f list time a Prertdent of the United States specifically articulawd the sygJWJ .^ 
nature of our environmental dilemma, and prescribed a systems approach to 8o™», /; 
.^i'j-i "its problems* ;: ■ •, 

First, he aeltnowladged the "great Wriety" of, programs that are * 
I^P '.-tt deal with such thlnga - and he spelled chem out - as "preierving wildeftt««»» 
|«#. Vlldllfe. and'OTtlonal hlatorie resourcas," and. then he called for measurea W 

"stem the torrent of poilutlon" - to halt the environmental. damage caused W gW? 
frintic search for more energy. He saw the, need for new sources of energy tW^f^J , , 
6ur human-built aysteffls humming, but he also saw tbe threat to the natural sy«!fcWft« ^ 
©n whlc^ this human-bulit superstructuife Is built and on which It conslsceBt4.y 
^v' , draws for all kinds of unpaid work. , ' , 

' ' In" essence, these two stated eonsldaritibns tie our two major crises toiethev m 
. the first time at the Prasldentlal level ,\ and recoinlze them as ONI. , 

. ■ . . \ = !^ 

^^Tha primary challenge to environmental underatanding today is to find every 

possible way to say - to as many people as we cm reach - the same thing the 
" President was seylng to the Congress. Eneigy and Environment are two sidea J« W 
. tocreasingly slippery coin, and "coin" Is an apt metaphor, since economies mn»-^ 
' . ses 'both sides , > , 

Secretary Andrus has tak4 the President's ohatgB and. rephrased it as It appW#»J 
■ «o« Bpeclflcally to Interior. "We will develop," he has said, "but we will 
davelop within' the conBtralnts of praaervltig Che environment.' 

^ Aaaln. the wisdom of syatems is observed! You don't kill the goose that lap m 
• Mlden eggsi The circular nature of the biosphere Is recogniged —the elaiW m , , 
^ unborn generutions to life and breach and sustenance ~ none of which can b^^ ., 
' guaranteed much longer unless we bend our linear style of thinking and Pl«Mj«l 
Into soffla^bi-Hg that resembles mora nearly the real world we 'are working witH*«v 

/"Pick a flower.^ move a star." the poet sang. John Wulr. put *t differently? 
/try io^jnove one thing and you find It's hitched to everything else In the uflJ,-^ .r 

iyirse." . ^ ' ■ . ■• . " -J 

''Ho matter how you say.lt. It adds up to systems, and the fact Is that we^ar^^W V 
I the, system^- not outside it. pulling strings, ' C 

'AsBlstant Secretary of the Interior Robert HerbBt and his deputy, Dick Mysh«fe, JJ 
Jbhnnies-eome-lately to this view of the world, or the environmental edue««' M 
tion approach for tackling tts problems. Myshak is President of the Conserve 
■Education Association and was chairman of the committee that put together ««« ^ >^ 
Alliance for Environmental Education, a group that now, as you know, r«psea*tt^(^ 
.powerful organizations, from professional teacher groups to such non-goyerW«WW ^| 
^0ifganlsations as the National Wlldaj.fe Federation and the laaak Walton I.ea|Mi!», 

At a recent melting of the State of Ohio's newly formed chapter of tht AlW*n^»«-»g| 
■ Sacretarv Herbst told the group sotnathlng of his own roots In the IE movemen'ft» ^Wm 
£ Joined folcls with 'other, coLetned .nvlronmentallsts back in 1968 to prep*»f» mM 
Environmental, Education Act. which passud the Minnesota legiilature in 1969 v ;« 
became a modal for many other States! r ■ 

' It also set me "'firmly on the rood to greater understaudinB of man's 
relationship to. Earth as a whole, he told the Alliance, and helped 
me define my ,Hfe's commitment. 



%pe T. Mb^rei U.S. Department of the Interior, Waahlngtom D,C, 20240. 




On tha basis of this kind of backing^ I think it: is fair to assutrie that Intirior 
is In the Environmental Edueatlon movement In earnest, As I told a group ot Fish 
sndWildlife interpraters In Tucson last month, "Don't eKpect this cup Co pass 
from your lips. You have a dedicated bunch of leaders who are going to make sure 
thii fnovement goes forward," and I reminded them that each and every one oi them 
is an Integral part of the movement, 

Herbst's message to the Ohio meeting was, "it nan be done!" He deecrlbed the 
effort in Minnesota to "add a cancept of management to the synthesis of oKisCing 
seieneei which we now consider as 'ecologyS" and this is the route he Has asked 
his aienciea to take, In parks and refuges, Carter, Andrus, Herbsc all understand 
the need for systems management, based on the soundest g clentiflc research and 
infformation available . They further expect that management be reflected in public 
txpoiure to the workings of management — how we Inte rface the human and natuxal 
gystemg for the greatest "free ride " with the least Impact we can make. 

This is the way we are going, and as we develop materials, programs, and activi- 
ties in support of this kind of interpretation, it will be done from a systems 
point of view. "Wiere does this information fit into the environmental £roces8, 
and how am 1 Involved? What effect do my actions have on the overall system? 
How does the effect I have on the system affect me In return? Where are the net- 
works through which these effects travel ^nd what choices and points of 'inter- 
vention are there to make a difference?" 

These are not just questions for visitors. These are qufstlons for interpreters, 
for rangers, for maintenance personnel, for concessionaires, and especially for 
the so-called "managers" of our areas, The more .we ask such questions, the more 
we realize that the systems manage us at least- as much as we manage them. 

As educators, vou may find that this approach suggests some ways ^ can become 
^ involved, either from a general systems standpoint (providing overall frameworks 
for on-site interpretation), or from a specific application standpoint (adapclng 
the specifics of a certain site to the general systems format) , 

We intend shortly to employ certain temporary hiring procedures (Schedule A 
appointments or WAE — Whllg Actually Employed) to bring to Washington some 
uniquely qualified university people for Intensive input into our EE programs. We 
want to tie in to higher education at the national level and also at the regional 
level- We envisage reglohdl conferences that will Include representatives from 
business and industry, as well as park and refuge personnel and university people, 
with the idea of flndlhg all the common ground that environmentaJ^education can 
help us Identify and explore. The nature of our environmental/economic dilemma 
dictates an end 'to polarisation and a beginning of □ynthesis, ^ 

An unders tiding of systems is a basic Intellectual tool, and we welcome 
your critical attention to what we do. People need to' understand that when 
we cljange the system, we also change our options. If we begin to think 
throiiih the processes we set in motion, we can start trying to create new 
choices (rather than closing chem off). Every act of manipulation administers 
a "twang" to the web of process, and more often than not, a reverse vibration 
comes back and catches us In unanticipated ways. The challenge to * interpreters 
is to tie the original action to the delayed reaction , to help people stretch 
their mindr beyond a single event and become aware of the chains of linked 
eventa that constitute p^rocess , , . 

Presidents and Cabinet members and their deputies can speak with the tonguei 
of Soiomoh, but unless their listeners have some inkling of p^^rocess , their 
wisdom withers* It is the sense of process- that we seek to kindle through 
environmental education, and process depends on connections. 
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if we can use our parks and refuges ^ establish the Idea of linked acclonsi of 
Impace and reaction, of process and We Inevitable parclclpatlon of pGople whethar 
they will it or not* th^n these set-aslae frayments of Earth will have served 
their highest purpose yet. 

The incredible thing about the energy/environmental dilemma was its absolute 
predictability. Given what we KNOW about our world and the natural laws that 
underlie it, the momant of truth was always there in the future, coming closer 
with every tlek of the biosphere clock. 

And yet it caught us by surprise* Not only chat, but an enornious number of us 
still don't buy the truth. The short-term "fix" ppychology is still the prevail- 
ing posture* The only way we can continue to be so blind Is by keeping a double 
set of books, one called ecology, which Is the bookkeeping of the biosphere, and 
one called economy, which ii the bookkeeping of human society. 

Meanwhile, we have a President who can read the columns of figures in both seta of 
books* and who/stares Into the future and tells us to hurry, there isn't much time 
left to act. 

Another mayor message that grows from environmental awareness and serves the en^- 
vlronmentai mission the President has laid out is the need to conserve . In our 
former waste lies the best hope of finding the energy to create new ways of doing 
things to survive the transition to better resource management# , , , 

The truth Is that we have reached the bottom of our natural pockets. The one 
resource we have left that we haven't/ oKplolted is our brainSj our human ability 
to .make connections, to see beyond the moment, to modify our actions and Improve 
our chances for survival within the energy budget that is still available. 

President Carter is moving America purposefully into the paths of conservation for 
aurvlval's; sake. Conservation can buy us a little more time, can choke off waste 
and stretch the resources we have left* 

Environmental education must be undertaken everywhere. In schoolrooms and board 
rooms j on the grocery shelf and the Outer Continental Shelf* at the gas pump and ^ 
the eity'dump* The connections must be made , the real world prices will ^to paid. 

What you are being asked to do is to use the resources of your areas to help 
America put the two seemingly separate rooms of our one house in order * to open ^ 
the doors between them and learn, as today's youngsters say, to "go with the flow. 

The Interior Department Is a natural to lead this field,' Because of the Tbpsy^ ■ ; 
like nature of its growth. Interior affords an outstanding artay of opportunitWs 
for making the EE connections. 

But nowhere m this, department, that has been described as "the dust bin of jovernr^ 
meht'% is there a greater challenge than in linking the management and, lnierpreta-,;| 
tion of our great natural areas, the parks and refuges that run mostly oiv solar, 
energy but which still must serve a heavy overlay of fossil-^fuel propelled htaBafli;|^ 
visltorf . ' ^ ^ .„ 



Secretary H^rbst is determined to base all* resource management on science, and;he. 
sees this management asthe underpinning for a dynamic. Integrated, interpret|v^ 
Vprogram that contains no embarrassing gaps between what wa are d^nji with our^ 
resources and what we are saying -about them* ^ 

As management and interpretation begin to mesh more positively, perception ;of^|K^ 



natural ecoaystems and their interface with the human-built systems can becomt|^^ 



most potent EE message. When management and interpretation become a 8eamleap|?^||! 
whole, when peoplb understand their place in the natural systems and ^thelr^iref 
slbillty tofm^ke- wisi. resource decisions, we will have achieved our objs^tivpi^ 

' • . : ■ ^' ' ■ " ■ ^ ' ' ' ' \, ' 




The-recent worldwide eonference in Tbliiel came up with a definitlen of 
environmintal iduestion thaC Secretary Herbst has picked up as key, not 
Just for its rounded deaeription of the task in phyaical terms, but for 
its moral componanti Ic states that environmental education, ''properly 
und#fst00d'i should eonitltute a comprehend iva lifelong education, one 
rasponsive to changes « in a rapidly changing world. It should prepare 
the' individual (you. •.me., •viaitori^,,rEVERY^^ for life through an, under- 
standing of the major problems of the conteinporary world ^ and the proviiion 
of skills and attributes needed to play a productive ^ola towards improving 
life and protecting the environmenc wl^ due regard given to ethical values. 
By adopting a holistic approach, rooted in a broad interdisciplinary base, 
it recreatSs an overall perspective which acknowledges the fact that natural 
and ttan^-rndde environments are profoundly interdependent* It helps reveal 
.the 6ndurii>g continuity which links the acts of today to the consequences 
of tomorroif." 

I like the nod to ethics in that Tbilisi Declaration. 1 think It is a signal 
that we are ready as a species to balance pur competitive way of coping with a 
cooperative mode* Both 'are needed for survival, but competition has had the 
best of it most of the timei. In spite of that factj therf^have been numerous 
points along the evolutionary way where cooperation has spelled the vital 
difference be^een continued survival and extinction. If we at Interior do 
ou^ job well in the parks and refuges, we may help you educators open up a 
growing awareness of the need to cooperate for a better world., 

- . " • ' , ' . 

The November 7th issue of Time magaElne featured as its cover story "How Man 
Became Han." It speaks of the dim, misty gulf of time, some 3^ million years 
ago, when "circumstances placed a premium on cooperation, strengthening the bond 
between members of the group and starting man on the road toward developing . ' 
language." . ^ ^ . 

Said Richard Leakey, "The hominoids that thrived best were those* able to restrain* 
their Immodiate Impulsea and manipulate the impulses, of others into eooperatlve 
efforts. They were the vanguard of th^ huma^ races" ' [ 

Once again » the human species is being presented with a set of circumstances that < 
places a premium on cooperation, paying off for strengthening the,, bond between 
members of the group, rewarding those who are able to restrain their Immediate 
impulses. 

People need all theHielp, all the reminders, all the examples, they can get, to 
turn them into the paths o^ cooperating and conserving. Nowhere if the Federal 
'Government equipped to do better its* part of this Job than on the refuges and in 
the parks p WE ARE VfflERE IT'S AT, where the pieces of environment have been orgs- ; 
nized by the natural systems' in such appealing ways and where they are running 
frilth such demonstrable quality and efficiency. ^ 

The mechanics of implementation, for the Interior environmental education thrust* 
are centered in a new Division of Environmental Education situated under the Chief 
Scientist in the National Park Service. 

The mission of this Division, which has been designated as the lead environmental i; 
education sector for the Department of the Interior, will be to p r ov ide jer vi c e s . v 
to th^ National Park Service maiter planning process and to NPS f leld pgrspnnel^l^^J?' 
and to coordinate the various EE efforts within all three bureaus under iecretirl^^ 
Andrus and Hefbst. We do not plan to re-invent the wheel | we don't need to view ^i- 
it as a new discipline. It just needs incorporation. 



The Envlranmentai Educatioh Division OMof will be m main .f!"^" . J**^, ' 
threo-bufMu BtMrlng ceinmlttae. of which I have be.n appointed f ^J^P^"!" 
Secretary H«bit. 1 nm also Secretary Herbst's repreaantaclve of Jhe FICE Sub 
cemmitteo £ot Envlronmeneal Education and .Enargy Action. The ro.unc National 
Leadarship Confarenca in Washington gave Si^b-FICE aome interesting flisl^gnments 
that may sharpen our focus and show ua new-Uys to mesh our knowledge, opportunl- • 



ties and efforCs. 



By filling the position of Environmental Education Director at Interior. Secretary 
SLbflt will be taking the flr.t step In hla conunlcment to onvlronmantal education 
that grows natupally out of the Interpretation and the manogoment of the two 
pyBtetns, parks and refuges. 

This la a MUST, the mainspring of all we do. that we base f V""«8f J"^ ""f^J"'' ■ 
maintenance on the best science available and that our environ^ntal education 
activities not be at odds with our fnanagement and our malntenande practices. 
There is noTetter way to teach EE than to demonBtrato through ou'^ own actions 
the "better fit of man and tiature" that Bpells quality of life. \ 

One neHt-to-final thought: The Proaldont has told us to do Just what the envlron- 
oent is also telling us to do. The beauty of having both science and pdlltics on 
the same track is that everything you do toward environmentally 'Of ^ managemenC 
and Interpretation is also a positive response to the President and to the goals 
of th^ administration. In oflect, it la no longer politics, but policy. 

want to quote from the 1973 North American Wildlife Policy Report which seemi to 
exoress the Ultimate goal of environmental education. It was written by^Dr. _ 
Srd Allen" committee, charged with up-dating the 1939. Aldo ^«°P°" ^j"" 
S Report, and it was inserted by Dr. Allen's committee as an «PP"Pri«"^=»lf 
tion of the report, statement of hope and belief In the future. The Committee 

tonkltid emargod from the natural Qrderi wa must pontlnua to llva as 
. part of it. We have but ona earth, our home, our keep, our borrowed 
estate. We must aceept the charge, at whatever cost, to maintain 
iti abundance and guard Iti quality. 

We saek undaretandlns of other living things as the way to an 
anlightened husbandry of man himself * , ^ . 

■ '* . ■ 

Wa lefe a futura that threatens the idla, tha Ignorant, tha 
iBprovidant. But we also see, in times ahead, tha promise 
of a good life, if men with wisdom and humility will work ' ^ 

for Iti . ' r 

X would like to mkka that "man and woman ," and express my confidanoa that, togathtr 
.wa^can maasure up to the task. It Is not a small ona, but fiw others are more , 
heavily fraighted with impllcatittns for the futura of mankind, _ 
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■ \ , GUIDELINES FOR AUTHORS 

ttanuserlpts to be Gonaidered for pubilcatlon In Current Ibbugb in Envtfenmen tfll^du- 
eatlon must be aeeepted for presentation at the annuai aonforonco of the National 
Association for Environmental Education, Such acceptance is a function of the Fro- 
grain Commit tee for the Conference, 

Seiactlon of manuecrlpts for Current Issues will be based on the basie of: 1) scho- 
larship, 1) originality, 3) documencatlon, and A) adjudged interest to the member- 
ship of the Associatloni 

tenuscrlpt Preparatlan 

1. Manuscripts must not exceed 3500 words in length. They muat be submitted 
In duplicate, typed, double-spaced, with standard margins^ approximately 
250 words petr page. No single -spaced, bulletin typewriter type, or all 
capitals will bf accepted, 

2. Figurei (drawings and graphs) must be sequentially numbered (Arabic) and ^ 
muit be cited In the text. Provide camera-ready copy in black (preferably 

, India) Ink, on heavy white paper or blue-lined coordinate paper, on sepa- 

' rate sheets, Place labels parallel to the axes, using Initial capital and 

lower case letters. Plan your figures for the smallest possible printed 
size consistent with clarity. ■ Care should be taken to make lettering 
large enough to be readable after reduction to the 5 k 7 inch print format 
of Current Issues , 

3. Tables must be sequentially nunibered (Arabic) ^ titled and cited In thee^. 
text, 

' . 4# No photographs can be printed* , , ' . 

S* The title of the manuscript should be typed on separate sheet (page 1) , 
with the names of the authors, their affiliations, and complete mailing 
addresses. Do not, use abbreviations. The title may be a conventional 
one (composed primarily of nouns and adjectives)* a sentence (containing 
a verb), or a structure with a coion, 

6, Provide an abstract of 45 to 55 words en page 2. The abstract should 
ramplify the title, but should not repeat it or phrases In It, 

7. Begin the text on page 3. Place the name p£ the senior author and the 
page number in the uppe'r right , corner of each page of the text, 

8. Insert subheads at appropriate places In the text to mark your main Ideaf, 
The set of subheads should show that your ideas are presented In a logical 
order. Keep subheads short, ' 

9, Provide a summary at the end, , i 

10/ All refttenues, sequentially numbered, should be placed at the end of the 
,teKt* Uii supei^scrlpts at appropriate locations within the text. Do not 
abbreviate journal names . Underline book and Journal titles. Use a 
standard style for reference citations. 

Deadline for Submission ' ^■ 

Manuscripts must be received by the editors not later than 30 days prior to the 
annual conference,' Send toi Dr, Craig B, Davis, Ul Bessey Hall, Iowa State 
University^ Ames, TA 50011, 

li you wish eonflnnatlon that your manuscript has been received, pieaoe enclose a' 
■"self^addrassed stamped postcard, 



NAKK PUBUC/VnONS 

itlfieted volutnei of popors ttom canferencos of the Nationfll Aasoclfltlon 
far Environmental EdUGatlon hnvi been published by the BRIC Clearinghouse 
for Selenee, Mathymatie^, and Envlronmuntnl education annually since 1975. 
Copies of each are stiil nvailablep aa foliowai 

Robert Marlett (editor)* nt^nt_T^ueg jn Environmental 
Mitnfltien 1975 1 Sel ected PaperR fr ura Uie FQurth Annua 
Conference of the Nn t:ruiua ^^\^J}£j^I^_IS'J^_ Knvirontn^n taJ 
Idueatlon (Hew OrleanB , Aprli 1975) , 129 pages, $3.23. 
ED 11? 982. 

Robart Marlett (editor), C urrent Isa uea in Environmental 
Edueation- TTf ^.^la^f'^H PnpGrn from the Fifch Annual 
Conferenee of Mnfcinnal ABsocia tion for Env ironmencal 
Edueatl on (Atlanta, April 1976). 200 pages ^ $4*23. 
ED 135 665, 

Robert H. McCabe (editor) , rMrr^r\t ta^uea in Envlranmental 
Edueation-IHl Selected Faporg frgm the SlKth Annual 
Conierenee of fhp Nattanal Aaso clation fo r Environmental 
Education (Eitei Park, April 1977) T 280 pages, $5,00, 

ED 150 018. ; ' 

Orders may be placed with; . , 

SHEAG Information Reference Center ' , °' 

1200 Chambers Road, 3rd Floor 
Columbus, Ohio 43212 

Also avallabla from BMAC Information Refferince Center is Man and Environment 
Teaching Alternatlvei , by Robert H, McCabe, J, Terence Kelly, and Doris Lyona 
(1977, 336 pages, $6700), ED 144 826, 

Each of the above volumes le also available. In mlcpfiche and paper copy, 
through the. ERIC system, at prlcfes based on page counts, from* 

Educational Document Reproduction Service (EDRS) 

p. 0, Box 190 . ^ ^ 

Arlington, Virginia 22210 ' ^ 

A number of bther publ^lcatlona sponsored by, or associated with, National 
Aasoclatiw^of Environmantal Education are now out of print, but may be . 
located in ERIC microfiche collections or ordered from EDRS. Included ares 

. ED 056 930* Man and Environment, Revised C urriculum, 103 pages, 

November 1970, , . 

ID 056 931 Han and Environment^ A Bifeliography, 113 pages, 

^ 1970. ^ ' ■ , - 

ED 071 855 Man and Environment, A Study Guide. Volunie One, , ^ 

s ' 106 pages, 1972. ^ j « j ii 

/ ED 071 856 Altern atives for Man and Environ ment. Revised Curriculum. 

■ 186 pages, 1972, . , ^ 4 i , 

ID 086 473 Man and Environment for Secondary gchoolg: A Curriculum 
m Environmental Studies for High Schools . 96 pages, 
1 Hovember 1972^ " , j a 

ED 097 233 Man and Environment for the Int emedlate Grades i — |. 

Curriculum Guide for Environmental Studla a for Grades 
. 4-8. 146 pages, 1974. 

ED 120 009 Additional Selected Papers from the tonual Confr^gSEl 
. of the Nat ional Ass ociation for Environme nEal Education 

(He^ Orleans. April 1975). 64 pages, 1975- . / . 
ED 135 666 Additional Si ^l^rfad Papers from the Annual ^^^^^^^^^^^^ip^l^;^ 
" ^ ot the National Association for Env ^ ^"^tn^»«^«l Educa&iQtlc^;.-.d 

(Atlanta, April 1976).- 74 pages, 1976. 
' ' . f ~ ■ * $^ 





